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N THE DANK COLD of a Croatian 
midwinter afternoon, icicles glimmer 
in the faint light of a cave known as 
Vindija. Outside the cave lies a snow- 
covered valley, frequented in days 
beyond memory by herds of elk and rein- 
deer. Stalactites droop from the vaulting 
ceiling overhead, and with a flashlight 
my companions point out flecks of bone 
embedded in a block of moist, unexca- 
vated earth. Those bones belonged 
mostly to Neandertals, a people who 
inhabited Europe from about 230,000 
years ago until they vanished around 
30,000 years ago. 
“You can still feel them here, almost 
smell them,” says Jakov Radovéic, a 


Winter icicles jab the darkness in Vindija Cave, Croatia, once 
hauled out of European caves since the 1830s, their impor- 

tance was belictled for decades. Many |9th-century scholars 
and bulging browridges—to disease, not antiquity. 



























paleontologist at the Croatian Natural History 
Museum. “This was one of their shelters.” 

Analysis of Neandertal bones discovered 
herein the 1970s has yielded provocative clues 
to the lives of these hunter-gatherers, who 
occupied this cave some 50 millenniaago. Fine 
cut marks and unusual fractures—similar to 
those mace on the bones of butchered ani- 
malks—supgest that Neandertals practiced 
cannibalism, either from hunger or as some 
kind of death ntual. But finds at other Cro- 
atian caves suggest another, more compas- 
=ionnte side to the Neandertals. A skull 
fragment found at a nearby Neandertal 
Tock-shelter shows 
evidence of @ serious 
head wound that had 
healec, Someone had 
taken care of the vic- 
tim for a long time. 

Staring into the 
gloom, I imagine the 
cave's ancient inhob- . 
itants, wrapped in Hil . 
bear skins, huddled 
near a fire: The 
haunches of a Tein- 
deer roast in the fire. 
Amother nurses her infant. Children playfully 
throw pieces of bone into the Names. An old 
woman tends the wounds of a hunter with an 
herbal aintment. The strong smetls of smoke, 
unwashed bodies, and rotting carcasses thick- 
en the muir. 

Flames highlight the Neandertals’ faces, 
accentuating their broad noses and the thick 
browridgées over their eyes. They lack the 
strong chins and high foreheads of modern hu- 
mans. Instead thetr skulls slope back low over 
their brains. Beneath theireyes, their faces jut 
forward, making their cheekbones angle to the 
side rather than facing front, as ours clo, 

For many months | have been trailing these 
early hinmans, slipping through dark caves 


| 
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REMNETH GARRETT frequently covers. ancient 
peoples and civilizations for the GeoGrarHic. He 
photographed “The Timeless Vision of Teotihua- 
con” in last month's issue 


Locked in time 


The Continuing Search for Our Origins 


| 
| 





Articles in this series focus on early members of our 
own genus and the homintds that preceded them. 
Much of this research was supported by your Society. 


such as this one to reach their haunts, holding 
their stone tools and bone fragments in my 
hands: Gradually, [have discarded the ald ste- 
rectype of Neandertals as insensitive brutes, 
So have most scientists, 

In the past, scholars did indeed view 
Neandertals as hulking subhumans of low 
intelligence who lacked the anatomical or 
intellectual ability to speak. Neandertals left 
scantevidence that they could create art. They 
appeared uninventive; their toolmaking skills 
seemed primitive. 

Recent excavations and analysis have 
demonstrated that Nenncertal tools in fact 
required a high level 
of craftsmanship and 
mental skills as adept 
as modern humans’, 
Neandertals deftly 
worked pieces of flint 
Inte knives, Scrap 
ers, pomts, and 
blades, They oria- 
nized group hunts 
and took care of the 
weak and the sick, 
whith suggest= a 
social organization 
more complex than previously believed. Most 
scholars now accept the idea that Neandertals 
spoke atleast a rudimentary ianguage. 

“Weandertals were highly resourceful, 
highly intelligent creatures,” says Fred 
Smith, a Neandertal specialist at Northern 
Tiimeis University. “They were not big, 
dumb brutes by any stretch of the imagination. 
They were us—only cifferent” 

And that, for modern man, 15 the challenge 
of WNeandertals—to understand them as 
creatures coping with a world that was unlike 
ours. They lived and died by the rules of carm- 
vores, surviving 1s animals must in a harsh, 
cold land. Yet they were large-brained 
humans, with all the mental complexity that 
that endowment implies. How did they think? 
How did they feel? Despite all our enticing 
new clues, the Neandertals remain a people 
of mystery, 


Flowstone shrouds the skeleton of a middle Pleistocene hominid discovered by cavers near Altamura, 
Italy, in 1993. With fewer than 30 Neandertal skeletons known to science, such finds are anthropological 
gold. Altamura also contains thousands of animal bones, probably washed down ancient sinkholes. 
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National Geographic, January 1006 





A troublesome treasure 


Distodped by quarryinens picks near 


om 


rm 


recognized Neandertal fossils (right) too their mane from the picturesque 


Neanderthal, or Neander Valley, where they were found. [The silent “h” 


n thal has been dropped in modem German.) 
century trave 


ry 
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tne controversy surro inch le its f Leo fossils andures One early Scpencest 
dismissed them as the remains of “some poor kHot or hermit” Another, 


citing the Neandertal's heavy, bowed legs, declared the skeleton 5 owner 


to be a Mongolian cavalryman who had suffered from rickets Eventually the 
Neandertal bones would play a key role in supporting Lhe Most radical new 
scientific idea of the time—Charles Darwin's theory of evolution: Though 
Neandertals have been Intensely studied for nearly 150 years, much about 
them still sparks debate. One example: cannibalism. Cut marks on a seul 


from Krapina Cave in. Croatia (below) suggest to some that Neandertals 


had a taste for human flesh. Others belleve the mares are ceremonial! 





YSTERY PROVOKES CONTROVERSY 
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remains of a Neancertal in the 
Neancder Valley of sermany in 1S5f., | Phere & 
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Wey" in today’s German, but the word 
wes spelled thal 
schentists still prefer thi 
Weanderthai 

Found by quarry workers near Disseldort 


the original Neandertal man was proclaimed 


in the 19th SOIT 


original spelling 


by some to be the missing link between ape 
and humans, Others argued that this odd spec- 
imen with the py like browritlges Was simply a 
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misshapen freak from the Morcdlé 
won more bones with the 
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paris of Europe. Then, at the turn of the 
many as 50 Ne 


tals were discovered in acave in the Croatian 
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The origins of the Neandertals aré unce 
tain, but 


common ancestor with modern humans: atall 


wentists eect that they share 
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modern humans began spreading through Bu 
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ghowt 10.000 vears after themarrival, 


Neandertal life ends. Perhaps the 
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engined for MA! CHT Mer LATING 
those mild times hippopotamuses Tourshed i 
the | huames. Hut the glacers always returner 
i the Neandertals ac cl ter survive 

Like Arcti llers toda 'Weancderta 
had short limbs and sto bodies. “In ci 
limates vou want to have a thick bordy-core to 
retain heat and a relatively small amount 
Ther. Ta Lrom Which to le eit L} Erik 
Drinkaus, a Neandertal specialist at the Uni 


Their powerful musculature enabled them 
to bring down big game, such TT OT Cbs 
he eo Lil | ’ 

E rie? s3 eT Off, 00 j Lei i} 





Climate males the man 


Short, thick bodies retain heat better than tal 
Neandertals may have inherited tall builds from the first humans to leave balmy Africa. The “classic” 





lim physiques, Thus, frorn left to right. pre- 


Neandertals of lacer ice ages were shorter, Early modern humans—again, probably from Africa— 
were tall and possibly darker skinned. Today's Inuit show cold-adaptations such as barre} chests 


today, but in this case it seems that bigger 
didn't necessarily mean smarter. Because we 
are smaller in physique, our brains are rela- 
tively larger. Some experts speculate that 
Neandertals needed more brain cells to coordi 
nate their extra body mass 

These Neandertal traits probably began 
emerging between 230,000 and 300,000 years 
azo, Evidence of their antiquity has recently 
been discovered in the muddy floor of a cave 
in the Sierra de Atapurrca of northern Spain 


LIGHT SHINES at the bottom ola pit 
more than 40 feet below me as] 
grasp arope with both hands and, 
& hoping my harness holds, swing 
out into the dark-at the site known as Lu Sima 
de los Huesos. Two of the Spanish paleontolo- 
gists who are excavating here begin to lower 
me down the shaft with a pulley. My shaking 
lew finds the first rung of a chain-link ladder 
that lies flat against the wall of the shaft 





i 
Li) 


Inexperienced in caving, my body involun- 
tarily swings out.of control away from the wall 
of cold, wet limestone. Finully, | twist and 
stabilize. Sweating and cursing to myself, | 
slowly flail my way down, rung by rung. 

Reaching the bottom of the shaft, about 160 
feet underground, Tam greeted by the team’s 
leader, Juan-Luis Arsunga of the Compluten- 
sian University of Madrid 

“This is the last heroic excavation in Eu 
rope,” he bonats, | look up the shaft and think 
he's right. For one thing, it took heroic persis- 
tence to haul tons of excavated dirt in back 
packs wp that shaft 

“Be careful not to step on wny ground,” 
cays Arsunga as we walk across scaffolding 
int) the chamber. “It's filed with human 
We have found pieces of at least 
There are probably 


remains 
10 individuals here 
many more.” 
Arsunga believes these people lived here 
ahout 300,000 years (Continued on page Id} 
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The icy world of 
Neandertals 


Living on the chilly fringes of the 
Eurasian ice sheets, Neandertals 
flourtshed for 200,000 years, even- 
tually soreading from Gibraltar to 
Urbekistan. Herds of elk and horses 
grazed European grasslands, and for- 
ests lay pooled in protected valleys 
But net all of the Neandertal reign 
was glacial, During interglacial times 
(see time line) Neandertals undoubt- 
ediy pushed north as ice sheets 
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they retreated as far south as Israel, 
Meanwhile, in Africa and possibly in 
the Middle East, anatomically mod- 
erm humens were evolving. The ori- 
gins and relatedness of the two 
groups are still murky, bur the ulti- 
mate result of their meeting is not 
Some 40,000 years ago, propelled by 
a cultural explosion in tooimaking, 
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Signatures in stone 
Different stone tools have long Mousteriantechnology—flaked created more complex imple- 


been associated with specific tools such as scrapers and rents, possibly with hafted language, and art, the moderns 
human ancestors, Homo erectus,  points—remained largely points, called Chatelperronian strode inte Europe. In just (0,000 
the first hominid to leave unchanged for more than technology. Aurignacian blade years the Neandertals and their 
Africa, crafted heavy Achewlean 100,000 years. Near the end tools are generally assocmted culture were gone—vanquished or 


hand axes. The Neandertals: of their existence Neandertals with early modern people absorbed. 
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Grating images of living Pumans shieletal remains, After digitizing Neandertal crania that the models’ 
dertal skulls, ic CMpucer rmapet of the ancient skulls and eyeballs stretched noticeably— 
experts at the University of Illinois the models’ faces, researchers as: they had to be redrawn on the 
at (hic Ago have resurrected faces PME Crank ancdimarks (above | icreen manually. Sore experts 


that last pared out on an ice age where tissue depchs could be cal- believe Neandertal noses were 
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A hole to nowhere 
Tumbling inte & gruesome grave, the 
body of a young pre-Neandertal is 
cast into the darkness some 300,000 
years ago in northern Spain. The 
shalt, deeo inside a cave in the Sierra 
de Atapuerca, may once have been 


located near a cavern mauth and 


ae haminid living area, long since oblit 
ay erated by a landslide Researchers 
rd have excavared hundreds of animal 


bones and the remains of more than 
30 Rurmans Irom Test PITS In @ Cham- 
ber beneath the vertical well (be- 
tow), The human fossils are unique 
Reaching back to the very origin of 
Neandertals, they hint at a transi- 
tional stage from a more ancient 
ancestor, Homo erectus. “It was ike 
finding the Moly (rail, says pareon 
tologist juan-Luis Arsuaga (below 
right, in red). “l spent my youth dig- 
ging here. During the rest of my life 
| explore maybe a third of the 
| cave." The richness of the site has 
| scientists baled. Some belleve bod- 
| ies were disposed of in the shaft 
simply for housecleaning. Others 
od r | suismerct ritual or.cite the possibility 
, | of a natural disaster 


Conditions at the Spanish 
cave site, cated La Sima de ios 
crs Huesos, are grueling. Oxygen 
gr 1 is in short supply, And rock 
J and diet rersoved from test 
pits must be carried up a 40- 
| | foot shaft in backpacks 
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Tough lives, tender mercies 
Battered bones tell stories of woe—and kine: 
ness—in the late Pleistocene. Four out of six 
aduit Neandertal skeletons found in a cave near 
shandar, Iraq, are deformed by disease anc 
injuries. One man, called Shanidar | (left), suf- 
fered crushing wounds to his fighttleg, ankle, 
and foot; a blow to his skull chat probably 
blinded him in one eye, and the shattering of his 
right arm, which was severed above the elbow 
The rif of another individual (below) was 
notched, possibly by astab wound, And painful 
arthritis, visite on the ankle bones (bottom), 
pligued several Shanidar cave dwellers. All the 
injuries show signs of healing, evidence that 
crippled members of the group were fed, pro- 
tected, and helped to move by others—the 
dawn of empathy, Simple burials (inset) herald 
another milestone in human history: 2 glimmer 
ing sense of mortality, “Meandertal lite was 
clearly very hard and very dangerous,” says 
paleontologist Erik Trinkaus, who believes that 
tome Shanidar inhunies may be the result of 


rocidalls. “They were tough survivors.” The 
oldest person at Shanidar lived about 45 years. 
Most Neandertals didn’t survive their 30s. 





that they were hunting in groups,” he says 
Many of the bones belonged to young adult 
aurochs.. They were very strong and danger 
ous. Animals of that age don't normally die 
togetherin such large numbers. For humans to 
Hill such big mammals before bows and arrows 
were invented, they needed a group anda 
Strabesg 


HIS SCANT PORTRAIT of early Neon 
lertals facies after about 180,001 
VEars Aro, When Laciers once again 
eecencded! on Furope, For the next 
[0 millennia the continent appears largely 
uninhabited. Some Neandertals #trigzled 
through the cold, but they left almost na 
record. By the time the warmth returned, they 
had developed their full complement of char- 
acteristic features. They also left many more 
clues—bones. tools. and a few other Arti 
facts—that sketch in the picture of who they 
were and how they lived. This was the begin 
ning of the Neandertals’ heyday. 

The Neandertals of Krapina, the Croatian 
cave cdiscovercd around the tim of the century 
and now cited at 130,000 years ago, had the 
barrel chest, robust limbs, broad, short body, 
and “occipital bun" 
the skull —typical of classic Neandertals. Ani- 
mma remains found in the cave testify to the 
Neandertals strength and prowess. Juvenile 


rhinoceros bones suggest that Neandertal 


Hunters targeted he young of large species 


whose protective mothers could be extremely 


Certainly by 125,000 years ago they had 
become formidable hunters as well as eather- 
ers of edible plants, shellfish, and smadil! rep- 
tiles, says Mary Stiner, an archaeologist at 
the University of Arizona, whose research 
with ber colleague and husband, Steven 
Kuhn, has broken new ground in uncerstand- 
Ing how the Neandertals interacted with othet 
nM Als 

Neandertals, Stiner explains, had been 
“ompeting tor food with other predators 
wolves, hyenas, and lions. As their hunting 
filis developer, Neandertals could start go- 
ing after prev the other carnivores avotcdec — 
big, prime-aie elk, bison, or even mammoths 
whose Meat provided more energy-laden fut 
With enriched ciets,; Neandertal populatons 
Pronabiv EXPL, increasing their impact 
on other species 


But the Neandertals lacked elaborate 





Ice age pursuit 
“Once you get going, it’s not-so difficult,” says Pekka Aikio, an ethnic Sami in Finfand whose family 
raises.and races reindeer, once common Neandertal prey. Scientists point our that Neandertals, 


far from being slow-witted primitives, had to be resourceful to bring down such large, swift quarry 


weanons: they had tokall thromch cooperation 

tQurrounring ane contusing prey i6 @ 
classic predatory tactic,” says Kuhn, “A few 
cooperating hunters could have exploited nat 
ural landscape features like bogs and deep 
stream banks that put large animals al a disad- 
They probably killed at close range 


with wooden spears that perhaps had asharp 
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stone paint,” 
A wooden spear nearly eight feet long was 
found among the bones of a fossil elephant cis- 


covered in 1948 in «a bo in Germanys 


UNTING Wasn't the 
cooperation Neandertals practiced, 
| They bonded into 
ETOLUpS, 





Social 


close 


as a collection of skeletons 


from acave called Shanidar in [rag pownantly 


ustrates. There, around 100,000 years ago,a 


only form of 


man, two women, and an itfant were buried 
together. Excavators found the pollen of earh 
spring. wildflowers in the soil around the 
i OT PStS 

“Tsuspect they died of starvation tn the fate 
winter, when the stresses were greatestand the 
food resources leanest,” says Enk Tronkaus, 
who spent the late 19705 studying the Shani- 
dar specimens. “IT think the fowers were set 
around then bry 
That suggests that they were thinking and car 





the rest of their social group 


ing about their dead.” 

With Shanidar, for the first time, I begin to 
feela kinship with these peaple: Is this tlower 
burial a sign of love anc compassion? At Ata 
puerta the Neandertals’ ancestors left no evi- 
dence that they had felt such emotions. Maybe 
the later Neandertals were enough like ws to 
recognize the void m therm bearts 


National Geographic, January 1906 
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wanidar Cave tells other stones, anc Erik 


Tall and 
scholarly, his eves brizhten and grow wide 
In nis 
lab im Albuquerque, Trinkaus takes out four 


Trinkaus weaves the tales well, 


wher hie hanes touch ancient bones 


boxes containing his most precious specinen— 
the pieces ofa man known. as Shanicar 4, who 
ws buned in the cave during 4 second Nean- 
dertal occupation, perhaps 50,000 years ago 

“He's one of the few Neanctertals we have 
over 40," savs Trinkaus. “They clearly had a 
tough fife. For those who made it to adult 
10, These 
people were always on the move, Most older 


hood, the average age at death was. 


folks probably ced trving to keep up with the 
group. They didn't make it back to the shelters 
to be buried.” 

Trinkaus hands me a rib from the man. Its 
welht and heft tell me immediately that its 
owner was no #$-pound weakling 

“Imagine the muscles that attached to 
that, savé Trinkaws. “These guvs would 
have made Schwarzeneceer look like a wimp 
If had muscles like that, all I'd have to do is 


Neandertals 





Hex my pecs and I'd break my mbs. The 
bones tell us they had a lot of strength and 
hat 


=m = 1. Ss j = 1 
demanded af them 


enlurance must be what ther lives 

He points to.a groove in the rib with a bony 
growth around tt 

“something pierced between the ribs ane 
slaved there — at least a couple of weeks to get 
much bone regrowth,” savs Trinkaiss 
He probably cied eventually of Infection fo 
lowing & punctured lung. [t could have been 


murder, or he could have slipped on his spear 
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But ne lived lcur ph Piele: SOMO Mist have 
taken care of him.” 

But his pain was fleeting compared with 
that of another skeleton, Shanicdas 
Trinkaus calls the “most spectacularly in- 
jurecd Neandertal we know of —anda helluva 
survivor, 

Ae was 40-ish and bad lesions from head 
lo toe,” “Trink#in says. “The bone around 
his left eve cheek and 
hacl healed over. At the that 
injury gave him double vision permanentls 


1, whe 


Ane Crushed 


Wei 
very least 


Cita 
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High-risk hunting 4 


Taking on trouble, Neandertals drive aunochs, 
an @xtinct species of plant cattle, into bogs 
before closing in for the kill, The practice of 
hunting big animals in their prime is rarely seen 
among earlier hominids, The feasting came 

ata price. Enk Trinkaus and researcher Tomy 
Berger have compared Neandertal injuries with 
those of madern populations, The closest 
match: rodeo riders, “They both suffered simi- 
lr head and neck trauma," Trinkaus says 
Meandertal technology may have been at fault. 
“They were unable to conceive of projectiles: 
we con't know why, says French archaeolo- 
gist Jean-Michel Geneste (below), Thrusting— 
rather than throwing— spears put hunters in 
hartn s way 
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He might have been blind in that eve.” 

shanidar 1 had more problems. His right 
arm was withered from the shoulder down. It 
was broken in two places above the elbow. 
The fractures clicin’t heal, and the lower arm 
waa eventually lost. He had severe arthritis in 
his right ankle and big toe and a healed frac- 
ture on the outside of his foot. 

“Dropping something on your foot is the 
easiest way to get that kind of injury,” says 
Trinkaus. “The bone had healed, so it hap- 
pened many years before be died.” 

That means Shanidar 1] would have limped 
painfully through life. Somehow he was mo- 
bile enough to keep up with his group. Others 
must have helped him, 

“Tm sure he was contributing in some way 
to the society for them to keep him going,” 
eave Trinkaus. 

So many Neandertal bones show traumatic 
breaks that one of Trinkaus'’s graduate stu- 
dents, Tomy Berger, decided to investigate 
the patterns. He analyzed the bones of 17 
Neandertals who had suffered a total of 27 
traumatic injuries. 

“Tnaticed that they were mosthy injuries to 
the head and upper body—almost no lower 
limb injuries,” says Berger, He compared the 
Neandertul injuries with those suffered by a 
vanety of active modern humans, such as fire- 
fighters: 

“T got a statistical fit—one like you never 
get in science — with rodeo riders,” he says. 
“What happens to rodeo riders? They get 
thrown off big animals a lot. Neandertals had 
big, robust bones. They must have been doing 
something violent.” 

I already knew that Neandertals probably 
hunted in groups, close to their prey. Berger’s 
analysis summests that the hunters often risked 
injury as they closed in on large animals to 
thrust their heavy spears into them. 


VEN THE WORLD'S most famous Nean- 
dertal—the fellow found in the 
Neander Valley—turned out to be a 
battered man. 

“He had broken his left arm,” says RalE-W, 
Schmitz, o graduate student from the Uni- 
versity of Cologne. “He couldn't move it nor- 
mally, so he had to do everything with his right 
arm. He also had lots of arthritis.” 

Then Schmitz shows me pictures made with 
a microseope of mysterious cut marks on the 
Shaul of the Neander Vallev man, Some experts 





Neandertals 


believe the marks were made after the skull's 
discovery. But Schmitz points out tiny crystal 
patterns called dendrites growing over the 
lesions, Since dendrites grow only when a bone 
lies buried in sediments, Schmitz sees them as 
proof that the cut marks are ancient. That 
means someone sliced the flesh away from the 
man's skull after he died. 

Is this more evidence that Neandertals were 
cannibals? Not according to Schmitz, who 
notes that cannibals probably would have 
smashed the man's limb bones to suck out 
the marrow, This man's limbs remain intact, 
So Schmitz suspects that Neandertals cut his 
scalp during some kind of ritual. 

Cannibalism seems far more likely in 
Croatia, where cut marks scar many of 
the bones from Krapina and Vindija. Here, 
Neandertals had smashed the bones of many 
of their dead. 

Atthe Croatian Natural History Museum in 
Zagreb, [sort through some of the evidence — 
a thighbone broken through at the shaft, a 
piece of a man’s temple bone etched by cut 
marks—with Jakov Rarlovtié, the scientist 
who had taken me to Vindija, and Fred Smith, 
his collaborator. 

“We simply con't know whether this repre- 
scents a ritualistic cannibalism or whether these 
people hod a taste for their fellow men, so to 
speak,” savs Smith. 

“| think it was an honored way to treat 
their dead,” injects Radovéic. “The animal 
bones in their caves suggest there was plenty 
of game, Why would they have to eat each 
other?” . 

Later, I find others who disagree. “I think 
they wanted the meat and the marrow,” 
argues Tim White, a paleoanthropologist at 
the University of California at Berkeley who 
his stuthed the Croatian collection, “If it 
were part of a titual to break open the bones, 
then all the bones would have been. broken. 
But they smashed open only the large bones of 
the limbs— the ones with lots of marrow.” 

White also pomts out that the Neandertals 
made the same patterns of cut marks on their 
fellow humans as they did on their animal 
prey. Moreover, those marks recur on bones 
from both Vindija and Krapina, sites occu- 
pied at intervals thousands of years apart. He 
sees cannibalism as one of a variety of 
ways Néenndertals sustained themselves rather 
than an occasional act of desperation by 
starving humans. 
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ONE: FRAGMENTS tell us what Neander- 
tals looked like and what they ate, buf 
Information on most other aspects of 
their lives is scarce 
We know they had fire to keep warm. Some 

cave floors are made almost entirely from com- 

oressed lavers of ash many feet thick. ‘Their 
hearths were simple, resembling campfires 
rather than the efficient, rock-lined fireplaces 
made by later humans 

One of the few indications of a Neandertal 
shelter isa posthole at the site of Combe Grrenal 
in southern France. Perhaps they built struc- 
tures resembling tepees with wood or mam- 
moth bones ancl animal hide. Thev probably 
wore unsewed hides. They left no tools for 
stitching, like the bone needles-of early mod- 
erm humans 

From studies of the tools Neandertals did 
use, researchers have begun to fillin the details 
of their technological skills. This is one of the 
few windows into the Neandertal mind 


To the uninitiated, Neandertal tools- 
mostly sharp-ecdged flakes of stone that can be 
held in the hancl —Jook-as if they had been ca- 
sually knapped off a piece of convenient rock 
withanother stone: Notso. Neandertals might 
have traveled many miles to procure just the 
night piece: of flint. Sometimes they would 
carry their kill to sites near Lhose rock sources 
“You need a lot of brains for 1 





int Knap- 
ping,” savs Jacques Pelegrin of the French 
Center for Research “It 
would be like playing chess forus, You have tp 


Archaeologica 


plan and organize how you are going to flake 
off each piece from the core rock ahead of 
time. Rocks are never standard. You have to 
adjust to the differences. Flint breaks under 
certain conditions. You have to learn those, It 
takes months, ifnotvears, tolearntodoit well 

Lhave worked flint for 15 years now and can 
say the techniques used by the Neandertals are 
no less difficult than thease used Later by mod 

erm humans.” 


National Geographic, January 1206 


Cave at a crossroads 


seared by today's climate, Amud Cave in Israel once offered atushe refuge for Neandertals, possibly 





refugees from Eurasian glacations. Modern humans also migraced into the region, probably from Africa 


Fand how the groups interacted is unknown. “Neandertal sites can be maddeningly uninformative,” says 


Lawrence Owens (above right), a British student who braved the heat at Amucd to excavate ancient hearths, 


Yet even long-dead campfires can illuminate vanished lives. Early Neandertal hearths are crude, often 


just piles of ash. This may suggest a jess structured, more nomadic existence than that of modern humans 


In the 1 EFETe Val ry cil southwest Pram E 
where many classic Neanrlertals have been 
found, Jean-Michel Geneste, an archaeologist 
with the Ministry 
hands me a hand ax discovered there. 

L arasp the ax. noticing thas notches form 
thumb and fingers. [t feels comfortable, as if it 
were an extension of my hand 


ht WAS 8 multipurpose tool,” he saves. 


of Culture in Bordesux. 





“Different edges of it were used for differ 


ent purposes —cutting, bulchering, 


Scraping, 
defleshing. [it was the Swiss army knifr of its 
Hav. We get lots of information out of these 


We might detect 300 scars.on an ax, each miele 


Neandertals 


diuting its shaping. We know how to real the 
scars and then reconstruct how the ax was 
made. have onivy the by-products flaked off 
‘, l cantell you what Emel of tool 
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To make such tools, as well as to organize 


a cooperative hunt, Neanlertals must have 





heen able to communicate and pass on their 
Enowledte. Scientists have long arfued aboaiul 
whether Neandertals hac the 
equipment for speech, Voice boxes and voral 
tracts don't fossilize, but a small structure 
called the hyoid bone at the back of the tongue 
[In modem humans the voice box hangs 


anatomical 


oes 


from this bone. In 1983 an intact hyoid bone 
was discovered ina 60,000-vear-old Neander- 
tal skeleton excavated from a cave called 
Kebara in Israel. Yor! Rak, a hominid special- 
ist at Tel Aviv University, shows me this inch- 
and-a-half-long bone, which looks something 
like wchicken wishbone. 

“There's no way to distinguish this from 
one of our hyoid bones,” says Rak. “So we can 
infer that Neandertal voice boxes looked very 
much lke ours and could make the same 
sounds.” 

But did they have language—the critical 
tool we use to store and pass on information 
and make sense of our world? 

“They may not have hac a language as com- 
plex as ours," says Christopher Stringer, a 
twlleoanthropologist at the Natural History 
Museum in London. “We have past, present, 
and future tenses. We have symbolism. They 
may not have hed all that, but at least they 
could talk to each other.” 

People of the past often speal most elo- 
quently to us through their art. And here again 
the Neandertals frustrate us. Before the last 
Neandertal disappeared, modern humans 
were carving exquisite bone ornaments to 
adorn their bodies and painting the caves of 
southern France with magical, hypnotic por- 
traits of wild animals, 

Yet many scientists now suspect that the 
Neandertals’ ability to create art has been 
underestimated. They might have put their 
creativity into dance, costume, or carving 
wood, which usually decomposes. 

One of the few surviving Neandertal “art 
objects" —a carved and polished ivory tooth 
from a baby mammoth—was excavated im 
1954 at Tata in Hungary, a region that in 
Neandertal times was a rich grasstanel, 

In Budapest, Viola Dobosi, an archacolo- 
gist at the Hungarian National Museum, takes 
(his tooth from a safe and placesit in my hand 
The glistening ivory isoval-shaped and veined 
with ocher, its sides smoothly beveled, 

“T'm sure that this was polished by 
humans,” save Dobost. “It has been dated at 
between 80,000 and 100,000 years old. It was 
not a tool. It had no practical use. But it was 
important. They worked very hard to make 
this. It had to have some spiritual meaning,” 

Was this a shaman's amulet? A healer’s 
charm? Until recently most specialists 
believed only modern humans created such 
symbolic or ritualistic objects, But modern 
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humans had not yet arrived in Europe, though 
they were already in the Middle East. 


, ROUND the time the Tata ivory was 
being polished, another ice age 
was falling over Europe: It may 
have driven Neandertals south 
into the Middle East, according to Ofer Bar- 
Yosef, an Israel archaeologist at Harvard 
University, “Always people go to the Holy 
Land," he says with a smile. “Even then it 
was a refugium.” 

In the 1980s scientists unearthed the re- 
mains. of modern humans who hadi lived in the 
region atleast 90,000 years ago. Recent cating 
of the banes of a Neandertal woman suggests 
that Neandertals may have lived there as far 
back as 170,000 years ago. 

Perhaps:the two peoples lived side by side 
for tens of thousands of years. Yet, during that 
time, the modern humans showed no signs 
that they had superior technology. 

“Both peoples were living in the same way, 
hunting the same prey, burying their dead in 
the same manner,” save-Haruch Arensbure, 
a palesanthropologist at Tel Aviv University. 

Then, around 50,000 years ago, something 
profound happened. New technologies assaci- 
ated with modern humans— finer blades and 
projectile weapons —began to appear. 

Scientists can only speculate on what trig- 
gered this technological spurt. “I think there 
Was a mutation in the brains of a group of 
anatomically modern humans living either in 
Africa or the Middle East,” says Richard 
Klein, an-anthropologist at Stanford Univer- 
sity. “Some new neurological connections let 
them behave ina modern way. Maybe it per- 
mitted] fully articulale speech, s0 that they 
could pass on information more efficiently." 

Whatever the cause, around 40,000 years 
ago modern humans moved mto Europe, 
armed with innovations—such a5 tailored 
clothing, better shelters, and more efficient 
hearths—thatlet themsurvive the cold of gla- 
clal Europe, previously the exclusive domain 
of Neandertals. Nineteenth-century scientists 
named these newcomers the Cro-Magnon 
people, after a French rock-shelter by that 
name where three anatomically modern 
human skeletons were discovered in 1868. 

What happened when this new culture met 
the Neandertals remains a hotly debated mys- 
tery. Qur own recent history suggests that 
there would have been some violence. 
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All dressed UD... and no place to evolve. A display at the Neanderthal Museum in Erkrath, Germany, 
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Last stand 


A woman's skull, some flaked tools, and the bones 


of an Ibex —a Wild 2o81 — oer Mute Testimony to 
the Neandertal presence on Gibraltar, The lberian 
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eniematic people. Mot so long ago in our history 
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Requiem for the 
Edmund Fitzgerald | 


By THOMAS L. FARNQUIST 
Photographs by EMORY KRISTOF and JEFFREY CREE 


Two decades after a storm sent the ore carrier Edmund Fitzgerald 
to the bottom of Lake Superior, 4 team equipped with advanced 
underwater gear visits the wreck to record her condition and 
honor her lost crew. Clad in a self-propellad NEWTSUIT, Bruce 
Fuoco examines the propeller shaft of the inverted stem section, 
as his image is recorded by a high-definition video camera. 
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The Wreck Site 


With both her radars disabled 
and the light and radio bea- 
cons on Whitefish Point out, 
the Fitzgerald was 17 miles 
from the shelter of Whitefish 
Bay when she sank in Cana- 
dian waters. The ship slammed 
into the bottom with such force 
that 200 feet of the midsection 
disintegrated, causing the 
stem to twist off and roll to 
port, where it settled upside 
down 170 feet away. Debris 
lies scattered over three acres. 
The planned memorial to 
the Fitzgerald's crew will be in 
the Great Lakes Shipwreck 
Museum at Whitefish Point. 
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PAINTING OF DAVE CONRLIM, GREAT LAKES SHIPWRECK MUSEUM 
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The usual course of the Fitegerald wes south of the 
more protected route it chose during the storm. 











Technology and sentiment share a moment as powerful lights aboard 
the Canadian Navy submersible SDL-1 Iliuminate the wreck. Chery! 
Rozman, daughter of Ransom Cundy, watchman on the Fitzgerald, 
had told us: “Dad enjoyed having a beer; too bad you couldn't bring 
him one.” Gently operating manipulators at the end of NEWTSUIT's 
arms, Bruce Fuoco holds a beer can (right) and places it in the pilot- 
house (above), a gesture that surprised and delighted Cheryl. 

“It's cold and dark at 530 feet,” says Bruce, “but with all the help 
we're getting from the submersibles, It's like 10 feet. It feels good 
knowing you're not alone.” Without lighting and safety support from 
SDL-1 and another Canadian Navy submersible, Pisces IV, the dives 
could not have been photographed. The NEWTSUIT was developed by 
Canadian inventor Phil Nuytten of Hard Sults Inc. 














New Imaging Focused 
on Maritime History 


To record the Fitzgerald required technology 
that could produce both still and moving 
images of great clarity and the lighting to 
bring them to life. The first choice was a 
high-definition video system, or HDVS. Sony 
Corporation contributed an HDVS camera; 
Sony videographer Jeff Cree volunteered to 
operate it. With six times the resolution of 
conventional television (comparison below) 
HDVS's Images closely approach the quality 
of still photographs. 

Though relatively clean, Lake Superior's 
water is cloudy enough to make lighting diffi- 





cult. With its powerful beam, Pisces lV moves 
into position near the pilothouse (right). 
To rehearse for the taping of the bell's 





recovery, Jeff Cree (far right, at left) cradles 
the HDVS camera, as Phil Frazier jockeys 
SDL-i into position near the bell. 

All elements were brought together when 
the two submersibles moved into position at 
right angles, as seen from overhead in the 
diagram at right, and ilhuminated the ship's 
bell and the NEWTSUIT with three separate 
light sources. This careful choreogra- 
phy helped minimize unwanted refiec- 
tions from particulate matter 
suspended in the water. 

The HDVS concept proved 
itself. It produced the 
images printed In these 
pages. And we will be able 
to project the running video 
onto a large screen in the shipwreck museum 
at Whitefish Point, achieving nearly the 
visual impact of an IMAX film. 
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The icy fresh water and great depth of Lake Superior inhibit rusting 
and marine growth, so the exterior of the Fitzgerald shows little 
change even after 20 years. The crow’s nest above the pilothouse 
(above) still displays the letter C, the emblem of the Columbia line, 
which operated the ship; the lightbulbs that Illuminated the letter re- 
main intact. Lettering across the inverted stem section identifies the 
vessel's home port. Above the name, the stern anchor—undamaged 
by the sinking—remains securely fastened in its chock. inspecting for 
hull damage, NEWTSUIT pilot Bruce Fuoco approaches a gudgeon 
(right), a socket that held one end of the rudder in place. One theory 
for the sinking is that the ship scraped bottom while navigating 
uncharted shoals near Caribou Island, causing flooding and eventual 
found no damage. Another 
theory, put forward by the 
Coast Guard, Is that she 
took on water through leak- 
ing hatches, developed a 
list, and then was swamped 
by storm waves. 

Out of respect for the lost 
crew and their families, we 
made no attempt to enter 
the hull or otherwise violate 
their resting-place, and we 
will search no further. 











The Bell Tolls for All 
“Does anyone know where the love of God goes when the waves tum 
the minutes to hours?” So sings Canadian songwriter Gordon Light- 
foot in his celebrated ballad “The Wreck of the Edmund Fitzgerald.” 
For those who waited that night for loved ones to return, the hours 
became 20 years of sorrow and pain. | 

With the extraordinary support of the Canadian Navy and the Sault 
Ste. Marie Tribe of Chippewa Indians, who co-signed a loan to cover | 
the expedition’s cost, our team was able to meet the technical chai- 
lenges of the project. Bruce Fuoco took on the dangerous assignment 
of cutting away with a torch the last stanchion holding the ship's 
bell to the pilothouse (above). We then brought the bell to the 


EMORY MAISTOF (ABOVE AND BELO) 





surface, where it will be installed as the cen- 

terplece of a memorial. In its place on the Fitzger- 

ald we secured 6 replica (bottom) inscribed with the names of the 279 
crew members. 

Christopher Armagost, son of Michael Armagost, the third mate, 
quietly tossed a wreath of 29 daisies on the waves over the wreck. 
Jack Champeau (top) sald of his brother: “Since | can't bring Buck's 
remains home for a proper burial, I'm here to do the next best thing.” 

Ruth Hudson, who lost her only son, Bruce, said: “Finally, we had 
our funeral. It's a grave now. There is no reason why anyone should 
dive to the Fitzgerald again. Let them rest in peace." 0 
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By DONOVAN WEBSTER 
Photographs by JOEL SARTORE 
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Red-rock masterpiece, Delicate Arch is 

one of 2,000 in Arches National Park. Utah 
‘counts five national parks, all variations 
on the en ee gee ansh eve, 
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T'S SUNSET ON A WEDNESDAY, and at 
Salt Lake City International Airport 
Craig Larson is finishing up his com- 
mute. The plane arrives, and the chis- 
eled, 38-year-old printing executive is 
one of the first passengers off. Having 
left Los Angeles an hour and a half aga, 
he is almost home. Larson has traveled 

nearly 600 miles and one time zone to: get 
here, but for him and his co-fliers, the com- 
mute ie well worth it. 

Today, os he strolls into the terminal, Lar- 
son is talking toa regular shuttle partner: 2 
retired Los Angeles Police Department officer 
who teaches three days a week in California, 
Behind this pair come the others, Like rail 
commuters on a trudge home, the group may 
include a Disney studio executive, an anchor 
for Los Angeles Channel § news, a handful of 
small-business owners, a dentist, an accoun- 
tant, and a quartet of consultants: All work 
in California and live in Utah, happily paying 
£40 in airiare cach way. 

“Hundreds, maybe thousands of us com- 
mute to California,” Larson savs. “Archi- 
tects, Attorneys. Media and movie people. 
We moved to Utah because tt has good 
echools and an exceptional quality of hie— 
things southern California was offering in 
lessening amounts, And the commute is no 
worse, timewise, than many in-L.A. For us, 
my wife and two children, Utah feels like the 
perfect place to be,” 

I look through the airport's floor-to-ceiling 
windows, and the view underscores Larson's 
sentiments. To the east, in the day's last sun, 
the snowcapped Wasatch Range rises to 
11,750 feet. Between the airport and moun- 
tains, the skyscrapers of Salt Lake City are 
hackdropped by glowing rock and snow. A 
near-empty Tibbon of interstate runs along- 
side the airport, pointing to the city’s gleam 
like the road to Oz; There is no smog. No 
scrambling-sense of crowds. Other American 
cities may have runaway crime, pricey hous- 
ing, and snarled freeway traffic, but in Salt 
Lake all that seems far away. 

For thousands of years, whether the hope- 


fuls were Native Americans, mountain-man 


DoONCVAN Wirnster, a former senior editor at 
Outside magarine, is the author of Aftermath, a 
book about the lasting effects of war.on lanttscopes 
and cultures. [t will be published by Pantheon this 
year, Contract photographer JOEL Sagtore lives 
in Nebraska with his wife and son 
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pioneers, religious pilgrims, or today's urban 
refugees, the peaks and valleys of Utah have 
seemed a promised land. And now, as rough- 
ly 20,000 newcomers arrive here each year, 
the final migration to this frontier may be 
afoot. Soon, the critics sav, Utah will be as 
crowded as everywhere else in Amenca: 

They may be right. In the past decade a 
thousand new high-technology companies 
have sprung up in the Salt Lake City-Prove- 
Ogden area. With these companies has come 
an educated, well-paid workforce, one that 
has spawned countless construction and ser- 
vice businesses and has converted this trio of 
sister towns into a metroplex of nearly 1.5 
million people. This explosion, plus the emer- 
gence of southern Utah as a Sunbelt retire- 
ment mecca, has spurred a hoom across most 
of the state, stretching municipal services to 
their limit. And yet, compared with places 
like California, which lost almost 50,000 jobs 
in 1993 alone, the promise of Utah keeps the 
people coming. 

“As a newcomer | consicer the state's 
growth alot,” Larson savs. "] know Dm part 
of what's happening bere—both the good and 
the growing pains. Then I think, bey, this a 
terrific place, Maybe in Utah, where society 
has vet to slip into an unworkable mire, we 
can take advantage of the clean siate.” 

This is not the first time such thoughts 
have been pinned to (Utah. 


AY A MAP OF THE STATE fat on your table, 
and mountains jump out, Corrugated, 
crenulated, they course up, down, and 
across Utah, It's the same when you see 
jtin person, Away from Salt Lake City 
the place seems overrun with lonely 
penis and desolate highways, where the only 
other vehicle may be an 18-wheeler huffing 
up a grade a dozen miles distant. 

The mountains are everywhere, bul it is 
the valleys that have always drawn people 
here. The state's largest national park is Can- 
vonlands: a Technicolor labyrinth of 300- 
million-vear-old vallevs and a destination for 
some 400,000 tourists every year. Then 
there’s the mineral-rich soil of the Great Salt 
Lake Basin, which was irrigated to lasting 
lushnese by religious pilgrims. 

Utnh's valleys drew me to the state in the 
summer of 1972, when I was 14. 1 drifted in 
from Colorado on the Green River, riding a 
rubber raft. [ve been returning ever since-to 
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A satellite mosaic from the summers of IS88 and °S84 shows 

the state swomped by four years of heavy snowmelt and eae 
rainfall, Te stop the Great Salt Lake from inundating land if UNITED: 
dlong the Wasatch Pront—where &0 percent of Utahns Angual “hae ‘STATES 
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NOMS CAFE | 


The Old West ts served hot and fresh dally at 
Mom's Cafe in Salina, where travelers and 
townspeople stop for chicken-fried steak and 
mished potatoes, “[ was worried witer some of 
my Fegulars storted trying the new Denny's on 
the freeway,” saves owner Carolyn “fom” 
Jensen, “but they don't stay away for tong. 

They come back to the home cooking.” 


hat 
fine wild country keeps drawing me back 
Bands of Paleo-Indtans roamed this same 
lane as early as 11,000 vears ago. These Ice 
Age people lived in caves above the rececing 
shores of Lake Bonneville, the jarger, fresh- 
water ancestor of today's (ireat 5 
Their descendants collectec 
hunted with athatls, and.cre 
ims and petroglyphs 
wold last some 6,000) vears 
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Their desert culture 


By the time of Christ the Fremont people, 
known for their elaborate clay figurines, 
occupied the northern two-thirds of the state. 
Their contemporaries, the Anasazi, inhabited 
the canyons of southern Utah. Growing corn, 
beans, and squash and building spectai 
chff dwellings, they Howrished for more than 
a thousand years, until changing weather 
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patterns made farming impossible and forced 
them to abandon the region. Around that 
tine, modem-day tribes first appeared —thi 


Goshute, Shoshone, and Ute, for whom the 
state i named 

do white explorers Utah was considered a 
Cuificull piace In 1827 fece- 
diah Smith led a group of fur traders toward 
the Great Salt Lake from Smith 
sought the Rio Buenaventura, the river 
fabled to link the Great Salt Lake and the 
Pacific, On June 20 he entered Utah trom the 
west, finding himself in the 20,000-square- 
mile emptiness that had once been the floor of 
Lak seven days later smith and 


He men stumbled out 


to stake your life 


California 


iE honn gy lhe a 

of the desert 4 eastern 
having 

had to eat one of their [rad khorces ta survive 


side and into the Salt Lake Valley, 


In a letter he described the place as “a coun- 


try completely barren and destitute of game." 


FERRY TEMPEST WILLIAMS and her hus 


band, Brooke, live in E.migration (an- 
vor, in the Wasatch foothills above Salt 


Lake Loity From their living room she 


can look inte the valley below, where 





Lhe city sprawls toward the shore of the 


ati ttering lake. To Williams. what's most 
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Solina’s Fourth of July Parade. A college stu- 
dent, Trapp believes her central Utah home- 
nen is immune to the growing pains—crowils 
that afflict cities tn northern Utah. 
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Broad shoulders clocked in snow, the Wasatch Ronee embraces Brigham 


City, one of a string of Mormon communities settled by handpicked crafts- 


nen, laborers, and schoolteachers, When these pioneers arrived on LA4: 








they channeled mountain eztreames to coax life from the thirsty soil, Now 


as then, the range shelters residents from winter's northern winds and 
summers tornadoes, whitch sweep across the plains ty the east. & 


Brokenhearted yet bound to serve, Mourey 
fohnson, center, bids good-hve to his family 
OF to India for teo years of Mormon mission- 
ary work, he hows he will never again see his 
terminally Ul mother, right; she hos since died. 
Worldwide, door-to-door recrivfing fies raised 
membership inthe Church of Jesus Christ of 
Latter-day Saints to nearly ten million people, 


What's most intriguing about tie 
Saints. Williams savs, “is that they came 
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members of the Mormon Church," Corradini 
told me. “None of them have ever-used our 
friendship to attempt to bend my decisions 
BS mayor.” 

This acceptance of non-Mormons:isn’t just 
for solid cliizens and politicians, however 
One midnight, in a rock-and-roll bar called 
Club DV8, the punk rocker Iggy Pop roared 
through an hour-long set as young, tattooed 
fans careened across the floor, A University 
of Utah student named Darcy, resplendent in 
dark rouge that made her face look bruised 
sipped a beer and expounded on her new 
home. “I'm from Ca 7 





fornia,’ she said, “so 

it took & little time for the Mormons and ws to 
gel used to one another.” She regarded het 
black jeans, black shirt, and black boots 
“Were, like, from different planets,” she 
“But they re cool, They're even pret 
ty nice, which is something | can't always sav 
for people in Los Angeles." 

(in the other side of the relationship are 
peonie like Mark Menlove, a 34-year-old 
Utah native I spoke with one spring morning 
while riding a chairlift at the Park City ski 
areca, 40 minutes outside Salt Lake. “There's 
always betn talk of newcomers changing old 
style, Viormon Utah,” he sau, as light snow 





ache 


Ub: Bind af Promise, Aringaom af Stone 


*T guit coing to church—then they traced me 
down,” save a polypamist (above, with four 
of his five wives), telling how Mormon 
Church officials excommunicated fim for 
following the church's original tenet of pli- 
rolmaorriage. Utah Mormons gave up polyg 
any in D890 for statehood, vet tens of 
thousands still tive the life discreetly. 


sited onto our skis-and parkas, “But the onl 
change I've seen is a general lonsening up 
toward outsiders. Utah's closed society was 
aways more of a rumor than it was real.” 
This open-mindedness may be Utah's most 
Wiormonitm has 


spréad to £55 other nations and territories 


ahunciint natural resource 


and nearly ten million followers, and Utah 
Mormons are quick to welcome other reli- 
rions into their home. In downtown Sall 
Lake City are both a #en Buddhist center 
and a 176-year-old Episcopal church, Ancl as 
you Walk the streets of Salt Lake, a gentle 
inendhiness greets you on every sidewalk 
Viormonism, optimism, and the history of 
Utah seem to wind around one another like 
strands of a rope 

As Terry Tempest Williams told me, “By 
looking to the lake or mountains or into the 
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A civil marriage is just ‘til death do you part, ~ 
anys-Aimy Beales, right, with fosbond, jason, at 
Salt Lake Temple. One of 52 couples married 
here this day, teey believe exchanging vows tn 
the temple joins them for eternity. Onby Jdor- 
mons who keep the church's covenants mary 


enter the 47 temples worldwide. 
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Their muscular legs seem vered 
With garden hoses, and many of their knees 
ind shins are scabbed fram high-speed falls 
taken 


that makes Moab’'s landscape perfect for fat 
tire bikes 


fn the emooth stone, called slickrock. 


steve Krock, who's worked at the store 
for almost four years, watches his customers 
and smiles, “You'd think in this little town 
of $000 there wouldn't be this many people 


visiting every weekend,” he says, “but it’s a 
va Poe © lan Foamy } i | La 
regular thing. Unbelievable 


Hecause of (his. life around Moah has he 
come jess controllable for the local molice 
Most weekends we ll have to hunt for a bik 


er, Says Arthur Hines of the Grand County 


Land af Promise, Kingdom of Stone 





Sheridi’s Department. “They go out in same 


canyon and get lost; then they fall and bust 
their hips or lees, [t's-expensive for the town 
of the older locals 


Lhey see the tourists 


to rescue them, and some 
are resentful of that 
driving up local pr hey see a 
boom that may crash and leave ws worse off 
than before.” 

thers, however, take a shorter view, One 


’ i is _— «La. io eee __ = 
saturday in the Rio Colorado Restaurant, as 


ices an LA aS 


[ Sit at the bar and sip a beer, bartende: 
Wichael McCormack tells me he enjoys the 
cevclists and rafters 

Itisn't like these towrists are neo-Nazis o1 
Hell's Angels: They're respectful, they don't 


rink too mucl 


Serving Up & bean Durrita 


and they tip well,” he says, 


his Was a dying 
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found. “Ithoas taken doys to locate people who get turned around in here,” 
save park official Larry Frederick. [n the 1890s, cowboys were at home in 
the commons, grazing cattle near streams that snake through the labyrinth. 





Party's over for a young gucst at a quince anos 
celebration, the traditional debut of 15-yeor- 
old Hispanic girls, Latinos headed for Utah in 
the 1940s, lured by defense and mining jobs. 
Another wave come in the 1980s, mostiy urban 
refugees and migrant workers ready to put 
down roots. Today 100,000 strong, Hispanics 
are Utah's largest minority. 


Wraniim town before guys like Ken Slewht 
brought people here,” 

After 40 years in the canyon country, the 
gray-haired, 66-year-old Sleight remains con- 
flicted about encouraging people to visit. It's 
a dilemma he first discovered tn the carly 
1970s, on an afternoon when he befriended a 
gangly National Park Service employee—and 
sometime writer—named Edward Abbey, 

Striking up a conversation about the grow 
ing number of rafters on the Colorado, 
Sleight and Abbey became fast friends in the 
course of a single hour. Abbey occasionally 
joined Sleight on his river trips. Often the 
two sat arqund the campfire after the paying 
euests had gone to sleep, talking aboul envi- 
ronmental issues surrounding southern Utah, 

“We'd cnd up asking the big questions, ” 
Sleight told me when I visited his home, 


ro 





across a larec pasture from his dude ranch 
ard country inn, about nine miles south of 
Moab. “Is development of this desert moral? 
[sit right? And if not, what are we going to 
do about rt?” 

In 1968 Abbey had addressed those ques- 
tions in Desert Solttarre, one of the finest 
collections of naturalist essays ever pub- 
lished. Each chapter, with hard-cyed, loving 
detail, served asa subtle call] to arms for the 
Southwest 

“That book brought a whole tot of people's 
heads around,” Sleight says, as we stand on a 
hillside beneath the stars after dinner. “It put 
land-use issues smack into people's minds.” 

These (sues are at the heart of a battle im 
which Sleight and other conservationists are 
seeking wilderness status for 5.7 million acres 
of federal landin Utah. The state's governor 
and senators propose lo designate less than a 
third that amount 

Sleight tells me he hasn't been on the water 
since 1990. When lask why, he shakes his 
head anc! looks to the dirt. “I don't blame 
anybody for wanting to go down these can- 
yons,” he says, “but I'd rather remember 
them as they were. All those people on the 
water atone time, it makes me sad.” 
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All eves secon for defects in the quality-control! 
lab of Megaohertz, a Salt Lake City modem 
manufacturer, Clustered on the Waosatch 
Pront, Utah's 1,700 high-tech companies draw 
newoomers by the thousands, What's the 
attraction? Says Megaherte president Spencer 
Kirk: “Plenty of jobs, low crime, solid wales, 
ond o-preat view.” 


ne-Says, S80, OOVIOUSIV, Water 
wr | be tne limitine AC wor iA hi Wh PTPEEELY 
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Water for at lenst.another 10 or 15 years of 
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“managing growth and traffic are foremost in 
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whips up tal dust. The howses 
£0 in as fast asthe stucco can dry 

It's money lust that’s got everybody here 
Working DoW, Saves Steven Rurkland, a resi- 
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dent of St. Geeorge for more thin 50 veare 


"The old Mormon culture, the pir that first 
lifted our community up and held 1 
for so long, all this new money 1s Ki iting it." 
The 80-year-old Kirkland strolls into the 
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Not forevernyont, When Ken Kait, of the 
Southern Utah Wilderness Alliance, or 
SUWA, walks the red sand desert outside St 
George. he doesn't clo 50 to appreciate the 
new i OT OMUE WTS Sprounng CVery here, 
Instead, he thinks about the animals that are 
being run out of St. George and Washington 
County by the human deluge 

“There are nine different threatened or 
endangered species living im Washinton 
County,” he savs. “So when [ look at what's 
going on in ot. George, in terms of develop- 
ment, I can only predict an ecological and 








environmental train wreck. 

In the past half coven years, Rait notes, 
better than 10,000 acres of the county have 
been chewed up by the growth. “St. George 
sits amid the most biologically diverse ecosvs- 
tem In the state,” he says. “Washington 
(County 1s where the Great Basin and the Col- 
orado Plateau mect the Mojave Desert. It's 
home to at least 300 different species, maybe 
more thin anywhere else in the West.” 

Like many southwest Utah environmental 





ists, Rait is concentrating his antidevelope 
ment ferver on the threatened desert tortoise, 


a federally protected species that lives almost 


it wus no plone living in the urban hubbub of 
Salt Lake City, so Lonce South (in white shirt) 
moved his family out to the suburh of West Jor- 
darn, The only pro blem, ays Smith, is ‘every- 
body else had the same doggone idea.” In St. 
George (above), in southwestern Cth, devel- 
opmucnt tales to the hills og retirees flock in for 
sun, scenery, and nearby Las Vergus cosines, 





Citak: Land of Promise, Ainedom of Stone 69 


“Tl wanted to be in the parade, but Grace sure didn't,” says Adam Pate, who 


gets help pulling the reluctant pig down the main street of Mount Pleasant 


The young people play characters in the Sanpete Youth Pioneer Pageart, 








recnacting the Mormon trek to Salt Lake Valley. Led by Brigham Young, the 
original J48 settlers bore @ heavy toad: 73 wagons, one bout, one conmon, 93 
horses, 52 mules, 66 oxen, ond 19 cows—thut no pigs. 


A squeegee-clean snowscape preects skiers who 
thaw in the hot tub at a Snowtird lodge. 
Claiming “the greatest snow on earth,” Utah 
attracts close to 500,000 skiers annually, mot 
counting the locals. The world's top athletes 
will put the slopes to the test in 2002, when 
Salt Lake City and surrounding ski areas host 
the Winter Olympic Games. 


exclusively in the Mojave and Great Rasim 
deserts below 5,000 feet in-altitude, the level 
of St. George. The tortoise, a prehistoric 
native about the size of a halved cantaloupe, 
is.slow moving and slow to breed, traits thal 
make destruction of its habitat doubly dam- 
pine to its survival 

Lately, Rait says, people have been ce- 
stroying tortoise burrows, an act that could 
earn the vandals a year in prison, I saw-a tor- 
toise tunne! that had been wrenchedcl apart 
by alength of galvanized pipe. The narrow 
entrance was ripped away, the interior de- 
molished. “IT know of four burrows that have 
been destroyed on private land. Someone is 
vandalizing these animals’ homes in an effort 
to stop the tortoises from reproducing. That's 
pretty low to stoopso you can add a couple of 
new condominiums.” 
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Rait's views put Quentin Ence, co- 
owner af Ence Homes, Inc., in St. George, on 
the defensive. “You've been talked at by a 
fanatic,” he savs of Rait. Hy Ence's estima- 
tion, antigrowth forces in the county are only 
using the tortoise asa high-minded tool to 
accomplish their real goal: keeping hewcom- 
ers out, 

“Those no-growth people are elitists,” he 
says. “They sayi I'm here now, so don’t 
want anybody else here. It's human nature, | 
RUESS, but that doesn't make it right.” 

JESPITE THE GROWTH across Utoh, and 
the debate it's spawning, there's one 
part of the state where nobody is going 

‘to be migrating very quickly: the Great 

Salt Lake Desert, which spreacts some 

5,000 square miles across Utah's north- 
west corner 

In the summer of 1846 the ill-fated Donner 
party, bound for California, presumed the 
level landscape could be crossed with relative 
ease. Four days and 80 miles later, having 
lost 4 of their 20 wagons to mires of sticky 
salt, the group reached the desert's western 
side, parched, hungry, and exhausted, It took 
them a week to recover and push on—a costly 
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delay. Months later, halted by early winter 
blizzards im the Sierra Nevada, they would 
begin to eat their dead. 

The desert is easier to negotiate now — 
Interstate 80 allows travelers to cross it in less 
than an hour—but the place is no more hospi- 
table. The Morton Salt Company, of course, 
Minds it wonderful, as they simply flood a few 
hundred acres with Great Salt Lake brine, 
wait for it to evaporate in the heat, and pack- 
nee the residue as road <alt. The world’s 
speed drivers are partial to the Bonneville 
salt Flats, a blindingly white plain that is one 
of the flattest, most obstacle-free places on 
earth. They gather there several times a year, 
to chase the land speed record along a ten- 
mile strip called the Bonneville Speedway. 
Most of the time; however, the desert re- 
mains as desolate as it was when Jed Smith or 
the Donner party crossed it. 

It was this desolation that lured the U. 5. 
military to the area in 1942, With war aflame 
in Lurope, the War Department took 235 
square miles and parceled it into two high- 
Security bases. 

The first, Dugway Proving Ground, served 
aS a testing range for toxic munitions and an 
open-air test site for dispersions of biological 


Utah: Land af Promise, Atnedom of Stone 


Unimpressed with the view, a young hiker 
belts outa cry that echoes across Dead Horse 
Point State Park, named for a herd of mus- 
tings said to have died af thirst there. Some 
200,000 people a year visit the park, between 
Arches and Canvonlands National Parks. 
Stotewide, tourism racks up 3.3 billion dollors 
a vedr and employs 69,000 Uptohns. 


weapons. The second, Tooele (pronounced 
Too-WILt-uh) Army Depot, stored much of 
America’s supply of chemical weapons. The 
bases still exist 

At Dugway it's estimated that 15 percent 
of the soil has been contaminated, either by 
deadly bacteria such as those causing anthrax 
and tularemia or by dud artillery shells, some 
of which have been rusting beneath the salty 
soll since 1942 

Yet Dugway’'s troubles are small compared 
with those at Tooele, which is only 25 miles 
away from the Salt Lake metropolitan area 
and its million inhabitants. Inside the depot, 
40 percent of America's chemical-weapons 
stockpile sits inside 208 tglog-shaped ware- 
houses — enough poison to kill everything on 
the planet. 

But thanks to a congressional order to 
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Heor hugs and hisses ore oll ia day's work for anbnal trainer Doug Seus 


and Bort, his 1,500-pound Kodiak brown bear, “Fairness, trust. cind bondd- 
ing are essential for safety when you re working with a big carnivore, says 


is aehot property in Utah's exploding movie industry, starring in 


such hits as White Fong and Legends of the Fall. Off the set, he serves as 


poster pear for Vitel Ground, oa group working to preserve grizzly hobitat 





Catching a whiff of approaching rain, two Ute 
ciris watch the clouds rollin. The state took its 
nome from their ancestors, a people whose 
domain reached parts of Colorada, New Mex- 
ice, and Arizona. Today the Utah bond of 
2O00 call reservations in the northeast and 
southeast home, rencining wed to the Lond 
they love. Por them, Utah is sill the place. 


destroy al Americ a's toxic weapons by the 
year 2004, a huge 475-million-dollar incin- 
erator has been built at Tooele to burn the 
stockpile, The 
year and will 
least Six VOATS, 

Cn an overcast-spring morning Larrive at 
First the Army issues me a gas 
mask and shows a videotape on its use, just 
in case the base's air-monitoring sirens begin 
to wail, Finally, Tim Thomas, a 45-year-old 
engineer who manages the base's chemical 
weapons demilitarization, 
baby: the ultimate in high-tech incinerators, 

Che toxic weapons are dismantieo using 
computer-controlled equipment while hu- 


job is scheduled to begin this 


continue 24 hours a dav for at 


the cept 


shows me his 


Thr lh opt ritars WA Hi Cry OM puter SC PEERS 
The formaces’ 
“are designed to contaim any potential 
explosions. The toxic liquid will be inciner- 
ated at temperatures reaching 2700°F; the 
smoke will be reburnec and filtered before 
being released into chimneys. 

“Safety is our primary objective,” Thomas 
tells me, pointing toward sensors al the 
smokestack tops’ that wi 
naces ifany toxic agents detected. 


ari closed-circult television. 








l shut down the fur- 
Phe 
Environmental Protection Agency requires a 
99.99 percent incineration rate for toxics at 
the plant = Tt 5.25 safety-minded as anything 
ever built,” Thomas says. 

tt hetter be. With Salt Lake City lying just 
one Valley to the east, Thomas knows he's got 
a fublic relations problem on his hanes. “A 
prototype of the incinerator on Johnston Atoll 
in the Pacific bas been plagued by design 
deans aT equipment Pulures 
the stockpile only relocates 
the problem," he says. “Tf we take care of 
the burn here, and clo it safely and correct 
ly—with no expense spared for safety's 
sake —then the stockpile gerne be expunged 
from the earth by the year 7002, Not a bad 
way to starta millennium.” 

And with that—and an 
touris over. As [drive off 


“Transporting 


ASSuring 
stopping to witch 


sitiile—the 


S eyes 





two bald eagies playing above the waters of 
Rush Lake, I think maybe Utah will be able 
to start the next thousand vears free of the 
shadows of past hestilities. Maybe, in this 
starkly beautiful place, future Utahns will 
benenit from a clean shate: 


TAH REMAINS @ paradox..As prosperity 

has come to the desert, bringing human 
promise to a place long deprived of it, a 
stockpile of poron rests near the state's 
heart. Rebrees and tourists discover the 

\  slickrock beauty of 
thet arrival begins to destroy it 


the canyons, but 
Everywhere 
you look in Utah, you find a place battling 
the issues of change 

But for me the most memorable places m 
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‘BY WILL STEGER 
PHOTOGRAPHS BY GORDON WILTSIE 


The sled was going down. If the dogs couldn't save it, 
our journey from Russia to Canada would be finished only 
halfway across the Arctic Ocean. This time we were lucky 


Our huskies were strong, and we pushed on. 





the Arctic Ocean 





ce. 
Polar traverse 


INTERNATIONAL ARCTIC PROJECT 


ho draw attention to the Arctic as a 

| single ecosystem, a team of explor 
ars from the United States, Japan 
Russia, Danmark, ancd the United 
Kingdom emtisarked ona 1,200-mile 
trek from Sibena to Eflesmern tstaric 
Open water and shifting ridges of ine 
foroed many cebaiirs 
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FRIDAY. HARCH It. 1995 


Position: S1°A'24Y"'N. Fhe rane 
Temperature: -40D°F 
Weather: cloudy 


VERYTHING THAT COULD GO WRONG Dit during the first 24 
hours of our journey across the Arctic Ocean. Only five miles 
from our starting point on the Siberian coast, where a Russian 
helicopter (facing page} had dropped off our team of two 
women and four men, Ulrik Vedel’s dogs plunged through thin ice. 
Still in their harnesses, the dogs were sinking. Victor Boyarsky fell 
into the water while trying to save them as Utrik lay flat on the ice to 
cut the animals free with his knife. ‘Then Ulrik went in. By the time | 
got there, the huskies were running 

loose, Victor was stranded on a 

chunk afice, and Ulrik (right) was 

turning into an icicle. It took a full ie 


day for him to thaw out. <= > 

All around us the ice was shift- ll 
ing, tilting, and bobbing. The sea 
was chaotic, shattered into a mish- 
mash of unstable pans. When we - 4 3 
encountered a zone of open water > “een +4 
and broken ice hundreds of miles ' aaa « ‘ 
long to the north the next day, we a ee * 
had no choice but to retreat. No 
sooner had we worked our way 
back to our starting point near | > 
Cape Arkticheskiy, however, than | > ee . 
we were pinned down by ablizzard | gc x vi 

J eo 








» = 


for eight days. Most of us came 
down with bronchial infections, 
Then Ulrik decided he did not want to continue on the journey, We 
had to came up with a new plan. We had hoped to make the 1,200- 
mile crossing from shore to shore on foot, but that wouldn't be possi- 
ble now. Instead we would leapfrog by helicopter over the open water 
and unstable ice off Siberia and begin our journey closer to the North 
Pole. There would only be five of us, a third fewer dogs, and less gear. 
Yet our morale was high. We would make it work. 


Dispatches Prom the Arctic Ocean 8] 


FRIDAY: APRIL Gh. LAS 


Position: 
Snow cover: @ 
Peritft: 


ESPITE our carly setbacks, 
we reached the North Pole 
on Earth Day as planned, 

aiming to focus attention on the 
Arctic environment, which is 
being polluted by contammants 
carried by wind, river, and 
ocean currents from the south, 
To mise awareness of such 
Sues — as Well as to share sto- 
ries about our odventures—with 
millions of schoolchildren in 
more than a dozen countries, 
Takuko Takano and Julie Han- 
eon (right) composed daily mes- 
Riles On our computer, then 





ATs 7tLa'' Hh, 
inches 
7 miles Nu 


LSWLVSIINE 


in 24 hours 


transmitted them to 4 polar 
orbiting satellite, which relaved 
them to a ground station in Vir- 
ginia. Within hours of being 
sent, the messages were elec- 
tronically sapped to classrooms 
worldwide, Our team portrait 
(forright) wae the first image 
transmitted from the North Pole 
over the Internet, From left are 
Martin Higneill, Julie; me, 
Takako, and Victor. 

Stucents sent us lots of ques- 
tions by satellite e-mail. Among 
the most frequent How do your 
cogs survive in the cold? Do 


they sleep in your tents? Our 
answer: No, they are happier 
outside. Their inner laver of fur, 
which is as fine as goose down, 
keeps them warm in subzere 
bem peratures 

Of all the eerie sounds on the 
frozen sea, the one | pever gat 
used to was the ice groaning be- 
neath our polar camp (below) as 
we dritted at might. [t remincted 
mt of freight trains bumping te- 
peiber, hitching and unhitching. 
My leammates compared tt loa 
drawbridge going up and down 
or the song of whales. 
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Our Aussian snowmen, Victor 
scrubbed himself clean every 
morning. Though the Arctic 
usually gets very little precipi- 
tation, we had snow almost 
every day during May and 
June. As our point man, Victor 
skied ahead of the sleds, prab- 
ing drifts for cracks. “lee 
pushes us to East / los pushes 
usto West.... he penned in 
a poem, "My God! Why have 
we chosen frozen?” 
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Position: 43° 343'N-. Gere’ 
Pressure r F 


? feet high 
leads: J]4- ide 


fm wi 
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IGTAGOING around leacds— 
lanes af open water 10,000 
feet deep (right)— wae like 

Secchi throwch & mere Al 

times, to make afew miles, we 
had to spend a day traveling in 
Lhe opposite direction, AL other 





times we battled gusting winds 
for hours and ended wp iosing 
miles: Whiteouts- archer to the 
puzre, disorienting Ws with a 
blinding brightness 

No matter what the candi 
tions, our dors never lost thei 
cagemess to Tun, not even after 
we Were resupplied ane our 
leds groaned with more tan 
700 pounds each. Following a 
hard day of pulling, fulie’s dog 
Woody ety) snonee peacefully 
henrath a blanket of snimw 

The ice was always plaving 
ticks on us. (ince & crack 
opened tn the middle of a dog 
team staked cut next to Martin's 
tent. We heard a pop, then sau 
his sled bemge dragged forwiircd 
as a sheet of ico drifted away 
from camp. Julie released the 
dogs clases? to the crack, while 





Martin leaped gcross the water 
gap to pull out the ice screw and 
[reé the other does 

We Wire SoTTe io Se the chops 
goin mid-June, when the ice 
started to melt ancl we had to 
replace them with canoe-stecls 
My dog Rex, who had also gone 
to the South Pole with Victor 
and mein }ORo, watched from 
the cargo door of the plane as 
the others were loaded for the 
light out 
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Three other teams reach the Pole 
Despite treacherous ice, punishing blizzards, and a 


dangerous early thaw on the open sea, the far north 
was crowded with adventurers in 1995. 


WEBER-MALAKHOV 5 ti‘“‘RWCWyS 







EXPEDITION po aie ph al eee 
Notsince Adm. Rob- | (ism), or 4, 
ate. Peary | Kesey) Oe | 
(a slagged to -_ 

“Tr | the North | 

— Polein i} —Will Steger exped/traen 
— 1909 had 

anyone — Young-he Men mppeditian 

made such a journey acd. 
there and back with- | 
out resupply until | 
Canadian Richard | \ | 
Weber and Russian Arctic | Oecan | 
Mikhail Matakhoy 
completed a S4)- 170"F Te 
mile trek on skis. 
Pulling 300-pound Mh : 
sleds, the pair teft _, Kamifadi-~Moskal 
Canada's Ward Hunt Weber-Malakhaw \. wa | 
Island February 14,  gepeddition We 
reached the Pole _ 
May 12, and returned Voor pass 
to their starting point ENE, a 
June 15, racing for = es i Ellexmere I 
solid ground as the ace CanToGhaaec oremeces VON (ARENA | 


sea melted bengath 

them. Weber, trained as an engineer, and Malakhovy, 
formerly a thoracic surgeon, credited their success 
partly to a high-fat diet including chocolate trutfes. 


YOUNG-HO HEO EXPEDITION $A five-man Korean team 
led by Young-ho Heo of Seoul crossed the Arctic Ocean 
* on skis in 99 days, leaving from Komsomolets 
a Island in Siberia and arriving off the coast of 
e°""" | Canada's Ward Hunt Island on June 19. Buried 
by @ blizzard during their first days.on the ice, the team, 
made up of Gi-chan Jang, Beurn-taek Kim, Sung-hwan 
Kim, and Keun-baa Lee, pulled sleds 1,100 miles. 


KAMINSKI-MOSKAL EXPEDITION Marek Kamiriski and 
Wojtek Moskal on May 23 became the first adventurers 

from Foland to reach the North Pole on foot 

without resupply. Leaving Ellesmere Island's 

aeti Cape Columbia March 14, tha tearm almest quit 

after the ico gave way.and Moskal fell into the water. 
During the first month the men covered only 25 miles; 
the second, 435 miles. The pair, both from Gdansk, were 
awarded medals by President Lech Walesa. 


bate. 





FATE FIRST STEPS on land— 
| after 116 days on the 


ocean— were planted on 
Canada's Ward Hunt Island 
faberve), Paul Pregont joined us 
for the last hundred miles, mak- 
ing our team an even six, two 
per canotslecdL As the ice turned 
to slush and leads widened, we 
were glad to have canoes to pad- 
dle, although the 70-foot-long 
craft were a burden to haul 
through witist-leep snow. 
Sometimes we made only three 
miles in seven hours. But when 
we found a field of flawering 
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caxifrage, we knew our journes 
ws really over (right) 

Hack.in Siberia | had imag 
ined that [ knew the Arcth 


1]. But the sen 


Cicean pretty we 
continually astonished is, from 
pressure ridges of ice piling up 
before cur eves to delicate snow: 
fakes parachuting throwgh icy 
fog. Asa teacher as well a5 an 
explorer, lm glad wehad the 
chance to share these moments 
with 40 many young people, 
who may now understand a li 
He better the importance ol 


adventure inevery Life U 





ARTICLE AND PHOTOGRAPHS 
ay DAVID DOUBILET 


Slashing like cutlasses. a platoon of tarpon attacks 


an immense school of dwarf herring. So begins a 


silent, graceful, and lethal assault as lightning-fast 
predators gorge themselves in the Caribbean Sea. 
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s in the shallows near Carval Rock off St. john in the U. 


A silvery veil swir! 


ste afternoon 


[rm 


afatyy 
ory. 


At midday dwarf herring gather to rest in large numbers for s 


they migrate to reef beds to feed on countless tiny zooplankton 





At tines you can feel the pulse, 
the heartbeat of the ocean, Lace 
inthe day vast schools of dwarf 
herring and anchovies—which 
local fishermen call siversides — 
begin to feed, covering reefs, fill- 
ing coral caves, and choleing the 
iron hulls of rusting shipwrectes. 
Between Carval Rock and Congo 
Cay, about a mile off the coast of 
St. jotn, the schools become so 
thick that they nearly blot out 
sunlight from the shallows. 

| was shown this place by diver- 
naturalist Bob Carney. The water 
was hazy from plankton and dust 
driven by tradewinds. | saw the 
small silversides hugging Carval 
Rock lilee clots touching a moun- 
tain range, 

Then came Megolops atianticis, 
the tarpon, patrolling on the first 
pass, attacking on the next. The 


aw DOUBILeT's lvyline has appeared 


in AianONAL GeooeerHic 40 times 
over the past quarter century. 





silversides parted and regrouped. 
The tarpon came again, moving 
singly (above), then in squads. The 
enormous schools massed over my 
head, and the blue light of the sur- 
face became gray, Suddenly more 
predators appeared: A group of 
jacks attacked, compacting the sil- 
very fish against the rock. In the 
confusion a dozen tarpon charged 
through. Thousands of tiny fish 
moved at once, making a sound 
like a rug being beaten. 

An ancient fish, the tarpon has 
large. almost armor-like scales-and 
a protruding, forward-thrusting 
jaw, The mouth turns upward, and 
sometimes when the fish feeds, it 
half-rolis into tts prey. The tar- 
pon | saw were small ones, about 
three and.a half feet long and 
weighing about 40 pounds, though 
they can grow to more than 
250 pounds. 

The big ones, prized by anglers, 
live in reefs and near river mouths, 
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mangrove forests, and salt 
marshes. Their range inthe west- 
ern Atlantic extends fram Brazil 
through the Caribbean and north 
to Cape Hatteras. Occasionally 
they stray as far north as Nova 
scotia. 

When tarpon slice through a 
school, they move their heads 
from side to side: Ar dusk | 
watched a-formation fly through a 
dense cloud of silversides (above). 

The schools disperse along the 
reef at nightfall, burt) wanted to 
extend the day. Just before darle, 
while the sky was still blue, | low- 
ered a 6,000-wartt light onto the 
reef at the end of Congo Cay, 
The siversides arrived in smal! 
groups until hundreds. thou- 
sands —arnd finally tens of thou- 
sands —swam wildly around in the 
come of light 

The tarpon came, lurking in the 
shadows, making quick, tentative 
strikes. [hen they grew bolder 


reast of the farpon 





and attacked straight into the 
middle of the light. The whole 
evre of fish and light spun, a living 
carouse! in the night sea. 

After four hours the generator 
ran out of gas and the light died. 
suddenly the sea went from fril- 
fant to black, The silversides, 
now totally disoriented, crashed 
brrte> ree like frail, 
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Only inches from my camera a tarpon fires past like a torpedo, seemingly heedless af 


my light or anything but its prey, Squid too took advantage of the light and flew out of 


the coral reefs to feed on the silvery fish 








on patrol dri)) tunnels through living wats of silversides. In amoment feeding 


will start The tiny fish will flinch, and | will again feel the throb of predator and 


prey, another beat in the pulse of the $e. [] 








HOT THEORIES ON Lia 
CENTER OF THE E/ 





Some 4.6 billion years ago a cloud of dust condensed 
into planet earth, which soon turned molten from 
meteorite impacts and radioactive decay. As it 
cooled, heavier materials sank, forming a layered 
globe 8,000 miles in diameter (overleaf). Still cooling, 
the earth roils from its core (right), bringing heat to 
the surface for release. This convection creates earth- 
quakes and volcanoes—such as Hawaii's Kilauea 
(above) —that shape our life-bearing lands and seas. 
Scientists have long pondered what lies beneath the 
earth's surface. New technology yields some answers. 


By KEAY DAVIDSON and AR. Vi 
GEOGRAPHIC SENIOR STAFF 
Hustrations by CHUCK CARTER and ALLEN 
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MAGNETIC FIELD 


Earth's magnetic field can 
point north or south, Over 
the eons It has reversed it- 
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EISMIC ENERGY EXPLODED in all directions as the earth 
moved deep beneath Bolivia in June 1994, As shock 
waves rippled through the crust, high-rise offices 
swayed in lowa. Houseplants shook in Minnesota, Even 
. eastern Canada trembled. At magnitude 8.3, it was the 
biggest earthquake in decades, 

More than a million quakes jolt the earth each year. Most don’t 
make much of a stir. Perhaps a few are devastating. Yet even those 
are small stuff in the big geologic picture. ‘“We humans are self- 
centered, so we worry about what will affect us,” says Raymond 
Jeanloz, a geophysicist at the University of California at Berkeley. 
“But hazards like volcanoes and earthquakes are very supertictal 
results of the grand motion of this whole planet.” 

Jeanloz and his colleagues have no hope of exploring inner earth 
in person, There are no secret volcanic passages to the core like the 
one that guided Jules Verne’s characters.on their fictional Journey to 
the Center of the Earth. The real world's deepest borehole reaches 
only seven and a half miles beneath Russia’s Kola Peninsula. 

Lack of access hasn't hindered conjecture, however. In 1665 
German scholar Athanasius Kircher drew an early cross section of 
the earth. In his view (right), winds fan subterranean reservoirs of 
fire, inflaming volcanoes around the globe. 

Three decades later English scientist Edmond Halley suggested 
that the earth held concentric spheres inside. Glowing gas that illu- 
minated these inner worlds escaped from the North Pole to form the 
aurora borealis. Isaac Newton's explanation of gravity soon helped 
prove his friend Halley wrong. It enabled scientists to calculate the 
earth's density, which increases with depth. 

By the late 19th century, physicists realized that the earth was 
radiating heat into space, Lord Kelvin estimated its rate of cooling 
and calculated that the earth was between 20 million and 100 mil- 
lion years old, Naturalist Charles Darwin disagreed. His theory of 


evolution required a much longer time span. 





Lord Kelvin and other Victorian scientists figured that the earth 





was as rigid as steel. Not so, argued German meteorologist Alfred 
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Wegener tn the early 1900s: The continents moved around the 
planet, His idea stirred rancorous debate for decacles, 
Rebounding in the 1960s as the central concept of plate tectonics, 


continental drift revolutionized geology. Scientists now know the 





earth 1s dynamic and enormously complex. At the surtace ride more 
than a dozen huge, stiff fragments, or plates. They move at a slower- 


than-snail’s pace—only inches a year—bur cover thousands of miles 





over millions of years. As they collide and separate, they change the 
tace of the globe by deforming and rearranging its features. 


| 


tat churn like thick soup simmering in very slow motion. The 








1 engine that propels tectonic plates lies below: hot inner layers 





details are nowhere near that simple, though, and researchers are 
only beginning to close in on them. Working in fields such as seis- 
mology, geodynamucs, geochemistry, and mineral physics, they pon- 
der where this planet has been and what will become of ir, 

Interpretations Vary preatly. | Nsagreements are rite, and tem Pers 
flare. “It’s amazing how emotional people get about the inside of 
the earth,” says Jeanloz. “I can think of a few individuals who 


won t even speak to me because of my conclusions.” 
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A HEATED DEBATE 


Does the mantia convect in 
two layers (top)? Does the 
whole manila mix (midd- 
die)? Or does mixing oceur 
occasionally, as broad 
piles of subducted slabs 
plunge to the core and 
superhested plumes blast 
up from the core-mantia 
boundary (bottom)? 
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Over millions of years 
cold, subducted plates 
avalanche toward the 
bottom of the mantle 
(right). Hot mantle rock 
ries in mushroom 
shaped plumes (above). 
The process drives the 
endless movement of the 
surface plates. 
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SEISMIC 
TOMOGRAPHY 


Lhisee wayes ghee through 
the earth (below), reaching 
Seismic monitors at differ- 


ent times cepa nding on 
wT Ty Broce rie From 
arrive! times and othe 
Cats, Computers locate hot 
and cold rock in the lower 
mantle (ebowa) 
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Bird of comic solemnity, the Atlantic puffin 
takes on vivid bill colors and facial embellish- 
ments during its spring and summer breeding 
season, the only time of year this 
northern seabird visits land. 
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PHOTOGRAPHS BY 
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Stacked like jets over a busy airport, pullin wheel above a nesting colony in the Scottis 
Hebrides. With their starched-shirt-and-dinner-jacker plumage, puffins are often confuse 


two ore unrelated and live in opposite hemispheres but sta 
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Adding sox appeal-to staid plumage, a puffin’s rainbow beak, duller and slightly 
smaler for most of the year, grows bright plates and ridges-during courtship and 
nesting, Both somes flaunt the triangular bills, using them like semaphore fings to 
communicate at a distance. During close encounters, slight eye movements accen- 
tuted Gy markings around the eve rulay personal moetsapes. Says photographer 
Frans Lanting, “A lot of subthe signaling goes on that's apparent only to a puffin.” 


National Geographic, Jomwary 1904 










HE AFTERGLOW of a June sunset in the Scottish Hebri- 
desis a lavish display. Yellows, oranges, reds, purples—a pal- 
cette of seemingly infinite hues—fade in and out above the 
darkening hulks of the cliffs, This evening, though, the real 


crit tacle is in the air around me, which is filled with whirling, 
hypnotic motion. tis as if a huge wheel were spinning about a 
point directly above the slope where I am standing. Flashing by 
are thousands of silhouettes—a blur of birds flying seaward, 
turing inward, veering out over the wate Aran, each Lppreaer- 
ently locked in place in the gyre. Some fly round and round 
in pairs, wing tips almost touching, like perpetual motion 
machines: The crowd slowly thins-as puffins go to roost ashore 
anil at sea, but] watch until the last circling shapes vanish in 
the gathering night 

Weeks later | fined myself standing on the foreshore of a wave 


ashed isfand in the Rest archipelago in Arctic Norway. During 








Lhe Spring and summer these islancds attract one of the largest 


breeding populations of puffs in the world, a supercolany of 





more than a million birds: But where are they now? The five 
month season is far from over, yet the sky is empty. The onls 
puttins I see—a mere hancdful—are bobbing about on the waves 
Around me; hidden among shin-high tussocks of rec fescue, 
are countiess burrows not unlike rabbit holes. They are puffin 
hatcheries. [ reach deen inte one and lift out a hiny body, An 
Arctic gust opens paps in the chick's gray fluff, and I feel the 
chill of tt feet against my palms, The birel, which must have 
hatched about a month aro, i one of thousands of bh tr nutiins 
that have starved here already this year. I gently return the dead 
chick to the ground in the sad realization that soon every occu 
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med burrow in the Rest archipelago will bea nuttin tent 


These contrasting scenes encapsulate the story of the puffin 
todaw i bird th iin any DInCeSs Can be secre in full sical 
sewing but in same others is in a disturbing decline 

Overfiishing of spring-spawning herring, which provide ample 
nourishment for nesting birds, is a prime suspect. After a severe 

lecline Norway s herring fishery became regulated in the early 
Gls but the Geh stocks haye not fully recovered. Nor have the 
pultins, says [ycho Anker-Nilssen, an ecologist with the Norwe 
Fian Institute for Nature Research. Tycho spends every summer 


monitoring the Kest population, and his work stands as one of 


the very few long-term studies of a puffinry anvwhere. He notes 


KENNY DAYLOB traces bis conversion ti Puttinology to a ciscussion 
7 fi . : ii os 4 . 
bout the birds ina pub when he was at Scotland's St. Andrews 
Ciniversity sturvine cevcholoey. This lehic fics article for the Cin 
iIVEFSICS li Lhe Le YL iil ta) ArFULICIW IF LEP tae 
ORAFHIC. Photographs bv FRANS LASTING, a native of the Netherlancl: 


se bs ~ Inn += ; Ts oi ff a =“ 1 r : 
who bwes Ov Monterey Bay in Caltformia. have ithistrated numerous 
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that most years the herring shoals fail to materialize, vet adult 
puffins, driven by some powerful attachment to this place, keep 
coming back te breed. The food shortage forces parent: to aban- 
don their young and lately even seems to have affected laving 
and hatching rates. During the past quarter century the yearly 
die-off of chicks has shrunk the Rest supercolony by hundreds ot 
thousands of puffins, 
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HY DO PUFFINS MATTER? ‘To Icelanders and Faroe | ca A l« ti ¥s 
Islancers, who hunt these birds for meat, there is a AM : Lane 
practic al motive to conserve them. For me; a more Pp [ if{ in 
compelling reason lies in what we can learn from the 
link between puffins anc the sea. In studying puffin societies The puffin’s cuteness belies 
how they function, evolye, and decline—we also find out about a resilience demanded by its 
the well-being of the oceans. Such Knowledge is crucial, for unforgiving territory, the 
ocean waters are to the planet as blood is to the human body Marth Atlantic and adjain- 
But there is more to puffins than that. I have a soft spot for Ing seas. One of four puffin 
puffins just because they are puffins. [It could be the swaggering species worldwide, the 
Chaplinesque walk. Or the horn-rimmed stare from behind the Aglantic puffin, Frotercula 
painted wedge of a beak, which makes a vivid complement to oncticd, spends most of its 
Lhe tangerine-colored f feet. Or the fat little body iy—a nuffin looks life inopen ocean, coming 
about as aerodynamic as a potbellied pig. BONS TO Mest aNd rear a 


(Contrary to popular belief, the puffin is not a flying penguin. 
There are four species, all related to the great auk, which was 
hunted to extinction last century. Members of the auk family live 
in he Northern Hemisphere and can fly; penguins live in the 
Southern Hemisphere and cannot. The tufted puffin, the horned 
puffin, and the rhinoceros auklet—an oddity whose skeletal 
structure places itin the puffin camp—are spread throughout the 
North Pacific, along with most of their 20 auk relatives, includ- 
ing auklets, murres, murrelets, the covekie, and the razorbill. 

But the bird of my affections is the Atlantic puttin, Fratercuia 
orcica, the only pulfin found in the Atlantic Ocean, where itis 
wiclely cistributed. I have studied the social behavior and feed 
ing habits of Atlantic puffins for 20 years—about five years less 
than the life of a-healthy puffin. 

Judging from the overall numbers, the Atlantic puffin is not 
about to follow the great auk into oblivion. The total breeding 
nopilation probably exceecds ten million, and there are several 
million immatures and nonbreeders besides. Even in the Faroe 
Islands and northern Norway, where populations are diminish- 
ing, many of the colonies are soll large, A puffinry can remain 
Wiable if as few as two chicks survive from each pair's lifetime 
breeding effort. 

Despite the robust state of the puttin nation, local losses have 
spurred people to rally around this popular bird. In the Gull of 
Maine, where hunters all but obliterated Atlantic puffins in the 
U.S. during the late 1800s, the National Audubon Society is 
conducting an ambitious restoration project. And in the Shet- 
land Islands puffins are thriving again after a series of cisastrous 
seasons lec to a temporary ban on fishing for sand lancesin 

L901, These small fish, a food staple of Shetland seabirds, are 
aE: into livestock feecl, Rut there may have been more to 
the cecline of the sand lance than overfishing. It is also possible 
that natural changes in ocean currents reduced the population, 
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Disaster victims, week- 

old “pulfiings” in Arctic 
Norway are given a post- 
mortem exam by che 
author, Cause of chenthe 
Starvation due to Hie 
of local herring, Since fish 
stocks collapsed in the lace 
960s, Norway's largest 
pulfinry has dwindled by 
more than hall, underscor: 
ing the vital link between 
DUNNE ard GOORIN resources. 
Says laylor, “As po the fish, 
$0 FO the Dirds. ~ 
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causing the famine. This uncertainty—and the apparent recov- 
ery of the sand lance—led ta the reopening last June of a much 
reduced fishery 


UFFINS TYPICALLY ESTABLISH their colonies ator beyond 
the limits of what most humans (my 
cepte the ie ele then to the edge of 
the edge, en water 1s land, and per- 
haps? you ll be lucky enough to see a put ffin W indblown islands 
like Shetland, close to the rich fishing grounds of the continental 
shelf, make ideal breeding sites, A gale of wind suits the heavy 
set puffin, allowing it to save energy in flight. (On the Shetland 
Islands, even a puffin would have been grounded on New Year's 
Day, 1992, when a 201-mile-an-hour gust mpped through.) 

If the obvious appeal of the puffin is its clownish look, a deep- 
er attraction may lie in its commection with wildness, of which i! 
has become something of a symbol. Hence the boatloads of day- 
trippers who alight on Lundy Island off the southwest coast of 
engrand. They rarely see a live puffin, but Lundy's only store 
does a roaring trade in plaster statuettes, puffin-label wine, and 
other puffinabilia 

It was on the opposite side of Britain, on a speck of land in the 
pray channel where the River Forth meets the North Sea, that I 
discovered puffins. The Isle of May is one of the largest puffin- 
ries in eastern Britain. It is also the place where Adrian, a Celtic 
saint, was killed by Viking raiders in the 
ninth century, an event that made the island 
a destination of Christian pilgrims during the 
Nhiddle Ages 

Going there asa St. Andrews University 
stuclent more than a millennium later was a 
kind of pilgrimage for me. Those summer 
weeks helped me understand the meaning of 
some puffin postures. [ noticed, for example, 
that a bird landing in a group uses 4 wings- 
up, foot-forward display to keep bystanders 
at bay, And that a high-stepping march with 
head tucked against a-plumped-out chest 
means that a puffin is guarding its burrow or 
approaching a mate 

Observations about individual birds whet- 
ted my appetite to Investigate pulfin commu- 
nities: Why, l wondered, do puffins come 
together in huge flocks? From the large 
puffinries in Scotland and Scandinavia, | 
learned that the swarming flights, or wheels 
above nesting areas are a remarkably effec- 
tive form of self-protection. When a puffin 

makes a move [rom sea to land, or vice 
versa, it first makes several circuits above 
its part of the colony. Other puffins immedi- 
ately join in, flying in the same direction to 
avoid head-on collisions. The spinning mass 
gives the impression of constancy, bul with 
[7 
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dividual birds always dropping in and out 
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of the wheel, it 1 more like a relay race 

Ifa predator such as a great black-backed 
rull is hunting, puffins in the wheel bunch 
together like schooling fish under attack 
Phis confuses the gull, making it harder to 
select a puftin target. The more puffins in 
the air, the more likely the predator will 
strike wide of the mark. Rather than tire 
themselves in fruitless aerial attacks on 
dense swarms, the gulls pick-at the bones of 
leftovers from a catch made when fewer puf- 
fins were wheeling 

(in land, pulfinsin the same area of a col 
ony take time to socialize tn small groups. 
Rocks anc tuseocks are the clubhouses where 
adults and immatures alike meet to impress 
potential mates or, itseems, just bane out on 
neutral ground. Older puffins struck me as 
being better acquainted with one anothet 
than most people are with their neighbors. 
Pulling ashore are always watching one 
another or poking a beak into another bird's 
business, There is nothing more fascinating 
Lo a puffin than another puttin 

This inquisitiveness anc sociability may 
look amusing, but it has a serious purpose: to 
synchronize activities in different parts of the 
colony and thus discourage predation, By 
boosting the chance of an individual's survival, curiosity about 
the puffin next door may have played a part in the evolution of 
the larce breeding colony —a hallmark of puffin societ, 


HE PAST FEW SUMMERS I have focused my attention on 
—pultins off northwest Scotland. With help from mem 
bers. of the Scottish Wildlife Trast I have been recording 
the chet and growth of chicks and tracking changes in 
the seasonal shoals of fish. This information is crucial for rea- 





soned decisions about how to manage fisheries 

Collectng data on the fish loads in puffin beaks takes team 
work, One person flicks a fine-mesh net into the path of a 
fish-carrying puttin, carefully extracts the bird, bands it, anc 
releases it. Someone else stands by to collect every fish that 
drops. Another person weighs anc measures the fish 

studying puffin chicks 6 a-ifferent challenge. Some scientists 
use Dber-optic viewing devices to look into nests, but I still pre- 
fer the hands-on technique learned years ago from my mentor, 
Mike Barris. Mike, a puffin expert at the Institute of Terrestrial 
and, is examining how changing food 
supplies affect the health of entire seabird colonies 

Mike's method: Lie at the entrance to a burrow and extend an 
arm into the nest chamber. [f you're lucky, it contains one chick, 
which you gather up as best you can, If, as is often the case, the 
chamber 1 more than an arm's length deep, use a short bamboo 
stick to coax the bird out. This work is uncomfortable. The 
pround 15 usually sodden and guano-spattered, and it becomes 








Puyffins 





Mossy by nature, a puffin 
peers Tram its burrow at an 
Unexpected hurrtan caller, its 


Sense of Cauthon overcome 
by curiosity, Stronger still 

is the bird's baming instinct 
After roving far from land 
in fail and winter, breeding 
adults (which usually pair 
for life) return inspring 

to the precise location of 
their burrow— even if the 
entrance is invwaibhe wider 
late snoewdall or che burrow 
has been obliterated alt 
gether, In ome instance, 
puifins returning to lcelared's 
votcanic island Heimaey 
perished when they landed 
on hot fava covering their 
formar nests. 
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dangerous when a puffin parent with a powerful beak is at 
home. Muc-stained clothes, grazed elbows, and bloodstained 
fingers are the insignia of the Harris school. 

At about six weeks of age, fedglings, or “pufflings,” leave 
their parents and fiv out alone to the open sea. The adults head 
Out soon -allerward, as the autumn storms approach and the 
small fish move away. 







HERE ALL THESE BIRDS GO in winter 

isa big puzzler. A few puffins banded in 
Britain and Ireland have been found dead 
on beaches in the Mediterranean, but there 
are virtually no winter récorcds of adult birds from 
other major breeding grounds, such as Iceland. “Out 
of 60,000 birds ringed aver many decades, we didn’t 
have a single winter record of an adult Icelandic puffin 
until 1993," savs AAvar Petersen, director of the 
Icelandic Institute of Natural History in Reykjavik, 
“Then one bird was found tn southwest Greenland.” 

Immature puffins show up more often. In more 
than four decades Oskar Sigurttsson, keeper of the 
lighthouse on Iceland's Heimacy Island, has handed 
some 45,000 puffins with metal anklets that give the 
address of the Reykiavik program, Over the years he 
has received hundreds of reports from people who 
have found his birds as far away as Newfoundlandl, 
Greentand, Norway, the Faroe Islands, and the 
Azores. He in turn has catight puffins that had been 
banded in Scotland 

=o puffins seem to be Atlantic rovers. But roughly 
two-thirds of the puffins that survive their first winters 
at sea return to their birthplace two or three springs 
later when they are reacly to come ashore. The rest settle into 
colonies elsewhere, perhaps having chanced upon a vacant lot 
lor burrow development. Breeding pairs form at about five years 
of age, and most partners stay together for life; raising, at best, a 
single chick cach year. Pairs excavate a burrow on a grassy slope 
near the sea, using their powerful beaks as pickaxes and their 
sharp-clawed feet as scrapers and shovels. Puffins sometimes 
nest uncer rocks at the foot of coastal cliffs. If one partner dies, 
the other may seck another mate from the floating population of 
unattached adults. Delayed maturity, low birthrate, attentive 
parental care, and long life span—traits typical of seabirds- 
help puffins survive in a world of prolonged lean times. 

During the first weeks of dependence, chicks get four or more 
food drops a day from their parents, We do not yet know exactly 
how puffins locate fish, but they are expert hunters, diving as 
deep as 200 feet. Back-slanting spines on the roof of the mouth 
allow a puffin to hold numerous small fish at once. The pub- 
lished record holder hacl 62 in its beak. 

A bounty of fish helps explain why Iceland's Westmann archi- 
pelago is the hub of the puffin universe, with wowards of four 
million birds. Approaching Heimaey, the only permanently in- 
habited island, by ferry one cool August afternoon, I see clouds 
of wheeling puffins, They rise ancl fall against a backdrop of 


Puffines 





its beak draped with sand 
lances (opposite), a puffin in 
the Outer Hebrides returns 
with a feast for its growing 
chick. Spines on the roof of 
che mouth hele secure stip- 
pery payloads, allowing 
puffins to airlift dozens of 
fish at once. (The biggest 
beakful‘on record is 62 tiny 
fish.) Bot weight and fac 
content of prey are more 
important than number. A 
mouthful of larval herring 
captured by a puffin off 
Norway (above) does not 
contain enoueh nutrition to 
SUSCRIN Its Starving Young. 
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Seahirds were the stat ol 
life fer the fewlers of St 
Kilda, Britain s most remote 
archipelage and home of its 
AP EESC pullin colony, In the 
marnings men would gather 
In the street to discuss the 
day's work,” says historian 
Mary Harman. Today, sol- 
diers stationed on this bleak 
outpost—whode resigencs 
wore removed in 1940 
gocsalize with TOUrists at 
che island & lore bar, named 


(what eise!) the Puff inn 





steam clouds yenting from the ash fields of Eldfell, the volcano 


that engulfed one-third of the town of Vestmannacyjar with lava 


Pian 
In boys, 


uttins also gather around the rim of an ancient crebver in Mer- 


= 
i 
a 


iolfur's Valley, near the spol where Iceland's move toward inde- 


pendence from Denmark has been celebrated since 1874, The 
annual festival brings townsfolk to rows of trim white tents for 
three nights of merrymaking. Among them is Hallgrimur Thar 


darsson, who shows mé to a tretle table im hi tent on the first 


night. Ae watches my expression intently as ] unwrap o foil bun 
die containing clinner. 


‘00d, VER: 

Reluctantly, [have to agree. [he dark meat 1s delicious, a 
little like venison, with a stuibtle smokiness 

‘Puffin tastes best after it’s been hung over a sheep-dung 
fire,” says his son, Thordiur, grinning as he hanes me a vodka 
From the amount of silver foil being unwrapped tonight, it's 
clear that dining on pulfin is as-much a part of tite to a West 





mann Islander as brenkfasting on oatcakes is to a Scot 

lwo days later | meet Hallgrimur.and Thordur again, at a but 
on ¥stikiettur, a craggy promontory high above Vestmannacyjar 
Harbor, Hallerimur has been hunting putiins in these parts for 
more than halfacentury. He pays the town an annual fee (about 
a hundred dollars) for the ngnht to do so. We clamber downslope, 
and Hallgrimur and I go into hiding behind a ridge. Thérdur 
continues down to another spot at the very edge of the colon 


Puffins flying toward us are vicible for only a split second 


as-they cross the ridge, so Hallgrimur has to. choose his targe 


quickly. He swishes a long-handled net, or dundaadinr, into the 
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nath of the bird and with a deft flick makes the hit. He then 


quickly wrings its neck with a double twist and a pull. After 


Catching several birds, he spikes some of the corpses with thin 
metal rods and props Laem up as checovs 

NO Ott Can say exearctiy how many putlins are hunted in ice- 
land Gurnee open season from July until mid-August, but 


20),000 seems a reasonable estimate. (Since last vear each hunt 





erainust have a ieense, which will aid record KEE DINE. | | Spite 
this reduction the Westmann puffinry is healthy and stable —in 


part, perhaps, because of an unwritten code by which hunters 





catch only immature and nonbreeding birds and avoid puffins 
carrying fish bo their chicks 

Westmann [shunders resent criticism from inimal-wellare ad- 
yocates who oppose the hunt. As Jon Aristinn Jonsson, a voung 
hunter, saves, “ hey seem to think that becuse publins look so 
cute, We Shouldn't hunt them. Yet many of these people eat 
chickens whose lives in captivity are much worse than the lives 


of our free-flying puffins. These people are not trying to under- 


ttand the society here. This is a tradition.” 


SCONTROLLED HUNTING 16 the late 19th century to 
provide feathers for hats, pillows, and mattresses left 
the castern seaboard of North America severely de- 
—“ pleteclof puffins. The only colony thal survived in the 
Cinitec! States, on Matinicus Rock in the Gulf of Maine, now has 
about 140 Deus 
Puttin recovery in the 1 s, took a dramatic Slept) Toft Ware! On 
July 4, 1981, [learn from Evie Weinstein, who is guiding a Wa- 


a 


onal Audubon Society cruise around Eastern Eee Rock some 


Purfins 





Fa LT 


gether, well-wishers in lee 


2 tne imknmcnyrh fo. 
land bid bon voyage to a six 
WeEEH-O80 cnich found the 
night before on the streets 
of nearby Westrmannaeyjar 
On August nights, as fledp- 
lines sot out from the loca! 
nesting colony toward the 
beckoning sea, thousands 
are bined off course by the 
town's noise and glare, Res 
Cue iy childran, the biras 
get something nacre rarely 


otters: a second chance 


25 miles west of Matinicus, “J 


wast doing chores at the north 


enc of the land, when out of 
the for cmmie pally heautitul 


1 1 
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he puffin comeback began 
in Ce SUmMmmMeAr or ivy 4, Wot 
Cc 1 5 . 7 
Evie’s husband. Audubon 


ornithologist Stewe Rres: 
and David Nettleship of the 
Canadian Wildite Service 
transplanted 54 two-week- 

| l 


chine CALLE { lt Re Trot (fea 


& 


and in Newtoundiand to 


brief setback in their Lé 
breeding life. | 
i = so a 
a ay rs survived A 
hetncied for wlentification, len 





come back to breed? To make E.ge Kock more enticing, Stevi Doing & Gouble take, a pul 
director of Project Puffin, and his helpers placed puffin decoys al eyes a carved impostor in 
ikely nesting sites. They-set up mirrored boxes to trick the birds Seal stand National Wildlife 
into believing that they were moving inte the most desirable Refuge off the Plaine coast 
neh iT! ul, th Wilh PWuUITin it tool SEVER VEAT Ht Welling MV iped GUL Dy MLE i'y 


One bricht sammer afternoon I jom Steve to watch for bird as been revivified In recent 
from a tower blind on Seal Island National Wildhbfe Refuge fears with chicks brougnt 
in the Gulf of Maine. A 65-acre strip of rock, sand, and scrubb from Canada, Decoys entice 
Peiretaticl hen mith the scent of wv cE ra ue he T pr) | lull-grown Dinds Back to the 
sland was once home to the largest colony of Atlanic puiins in stand to breed 
the U.S. In 1984 Steve and his “pullineers began Dringing ¥ith more than ten mil- 
Newfoundland chicks here too, The mesting sales pitch was lion adult Atiantic puffins 
strengthened by tapes of puffin calls, a notse like the buzz of estimated rangewide, the 
hain saws, broscicast fromm boudsp ket 
Lc we wait, hoping ee puffins fying home with fish, the 
ral is din of nesting terns makes conversation difficult 
Vhat's the sound of a vel, healt! pilin SLEEVE Says DA] 
pil [i's one of the best feelings in the wor' to look out on 
| these senbircts breeding bere,” 
Our afternoon.on Seal Island producer! few sightings, but thi 
a National Geographic, Jonwary 1¢oo 





species for now appears in 
fine fettle. But oll spills pose 
ST Const threst, and aver 
fishing af herring and other 
pultin prey remains a prab- 
lem. Yet merely glirnps- 

ing this irrepressible bird 
renews hope. Says one 
smitten watcher, “The 
sieht of a puffin never fails 
oo lift-nnry spirits.” 


Puffin 


colony, along with Egg Rock, 
now has more than 30 breec- 
ing adults and a number of 
unattached birds, “Every 
year we watch the numbers 
roup,” says Steve. “T feel 
more confident that these 
colonies are here for good.” 


F IT I5 IMPRESSIVE thal 
one sc1entiét and a heand- 
ful-of volunteers are 





restoring lost puffinrics, 
itis no less remarkable that 
puffins themselves can mobi- 
ze an entire town, This is 
what happens every August in 
iceland, when thousands of 
young puttins leave colonies 
on Heimaey ancl become dis- 
oniéented. They make their first 
flight at night, avording natu- 
ral predators, but, iInexplica- 
bly, instead of heading out to 
sea, many aim for the bright 
hehts and noise of Vestman- 
naeviar, where they face dan- 
gerin the form of vehicles, 
cats, and dogs. Everyone in 
town, it-seems, even the puttin 
hunters, comes to the rescue. 
“All children from about 
SX Ups to Che early Leens help," 


Lae Gh Fy 


Kristian Egilsson, director 
of the Aquarium and Museum of Natural History, tells me one 
eventing as we watch a boy scooping a tiny putfin from the gut- 
ter outside a gas station. “That's maybe 800 children, who help 
several thousand pulflings—fondapys;urnar we call them 
every year.” Carrying flashlights and cardboard boxes, the 
older kids scour the streets in small groups, competing to see 
who can find the most birds. The younger chilttren look from 
their parents’ cars for stranded puffins, 

Karly the next moming on & black-sand beach below Sidr- 
hot Peninsala, [ watch the Valeeirsson family, visiting from 
Reykjavik, and a-young friend from Heimaey walk slowly 
toward the water. They lay down-a box, and Mr. Valgeirsson, 
with help from Johanna, his four-year-old daughter, places a 
puffin on the sand. 

A wave sets the little bird afloat anid washes it out to deeper 
water. The puffin dives, surfaces still farther out, and paddles 
confidently past a small boat into the wide embrice of the sea. 
saved from almost certain death in Vestmannacyjar, this puffin 
is entering a natural realm where predators threaten, food may 
be scarce, and hazards such as.oil spills may await, For it and 
for us, I think, the challenge has just begun. a 
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BPFHOM THE GEOGARATHIC ARCHIVES 


| The Doomed Balloon 


Preparing tor the tirst aerial Arctic expedition in July 1897, Swedish 
explorer Salomon Andrée and his two-man crew (above, in basket) 
help check their balloon for leaks (top). Minutes after its launch from 
Spitsbergen archipelago the craft ost its dragropes—and drifted into 
oblivion. Despite searches, the men’s fate was unknown until 1930, 
when their bodies were found on an island 300 miles away, Andrée's 
chary, found near hum, describes three months on the ice after the bal- 
loor's demise. “Raw bear with salt tastes like ovsters,” he wrote, 
These photographs were never published by the GEOGRAPHIC, 
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A mother Hooker's sea iron and her pup enpo 


a quiet moment amudst their busting beach 





colony on Enderby Island, While the mothers 


are cut at chase 





ea feeding, the plas 


about aiceeh the rata forest of the lower 





slopes and ihe tussock priss ot 


5s; When the mothers retum, they call to 





bluff 
their young with a moomg sound. Each pup 


can identify its mother’s call, and responds 
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WHEN Greabaunt Rena 
nominated Roger Nathan for 
‘Society membership in 1958, 
he started something big. He 
now. owns 1202 ufthe 1,237 
tsues of Narronat Gee- 
ORAPIIC published since 
1888, “I started collecting. 
hecinse the old magazines: 
were the beat Places:to find ul a , 
articles about World War Q\\i e 
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shirts, Roger even wrote a book, Collectibles of 
the National Geograpiic Soc 
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ago, his collection was all over the 
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place, “says Roger's wite, Barbara, “Now that 
ing 1s downstairs,” she admits, “| kind 
cf miss it.” 


An Arresting 
Development 


WHILE SHOOTING I Wamerncon 
for a Ce seems book on rain 
forests, photographer George 
Steinmetz was detained by |ocal 
authorittes — tor spVing. 

“lL had told them when | 
amived that. | was from ational 
Geoepraphic, They figured 
inythineg ‘nachomal’ must mean 
froin a forewn government, be 
remembers, George spent tive 
cays nner howse arrest ina 
remote village 

Why w as he finally released: 

* AL eh oe of E UOT is heen 5 
watlimble « OUL ON assignment, | 
ald.a | ek: 
sorta them | wasno threat 
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Brilliant ideas often start 
from a simple question. 
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BEHIND THE SCENES 


He Only Has Eyes for Ewe 


“THE STRANGEST THING | ¢Vvér ate 
On assignment Was a sheep's eve, 
in Revkjavik, , Teports 
writer Noel Grove ot his 25-year 
career with National Geo 
GRarnHic. “The eve is saved for 
honored guests—when vou bite 
down omit, it pops like o grape. 
And while | was eating it, alll 
could thir uk of was ‘Here's lk 
Ing at you, 
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Off toa Flying Start the rugged uplands. Now, to RES TOESD Hib 


support the government s pres- = 
DEEP EN the jungle heart of éervation efforts, army helicop- BrOR INFORMATION 
Belize’s Maya Mountains, ters ferry supplies to Dunham's Call: 
members of the Britesh Aroy ted, transport artifacts such 1-800-NGS-LINE 
Training Support Unit Belize as this thousand-vear-old pot (1-600-647-5463) 
ind the Army Air Corps’ 25 (above) to Belizean agencies, Toll free from LU. S., Canada 
Flight perform a special mission: and make routine patrols of San8 pom, ET Mons 
helping preserve that country’s archaeological sites. Sean GMT hori tors —_ 
ancient heritage. “We found five ruins in three oh aie ‘Chai acral dt 
: For years archaeologist Peter months,” says Petes . “We ational Dscermpbic Society 
Dunham, o Soctery grantec, has couldn't have done it without 4445 13th Street NW 





documented Maya ruins in Washington. 0. C. 20036-4688 
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Getting It Right fact—every word —published must pass our 


fesearch statt'’s scrutiny. Researchers sciur written 


A CALL CAME Its, the story poes, to a Smithsenian sources and review the text with experts; noting 
zoologist. “Somebody wants to know how high an appropriate corrections, (This issue's “Neander- 
elephant s eve is, said his assietant, “to confirm tals” gets the treatment, above.) aeons style, and 
that Oklahoma cor grows that high.” Said the spelling are also double-checked, Only then ian 
scientist, “Oh, no! Not the GEOGRAPHIC again!" article ready for the printer sia aur members. 
To maintain our reputation for accuracy, every — Macc AACKOWIT? 
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THE LEGEND LIVES ON. 


Par egal wen ie snp s feel rang, 
Conic it ie tithe north wired ther ‘cf 
Pe chunch bell chimed “Hf it mag 29 mes, 
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hom Wieck of The Edmund Fiteqeraled 


OFFICIAL COMMEMORATIVE 20TH ANNIVERSARY 
LIMITED EDITION PRINTS 
by 2 Sg ‘haat  sidlbs 
Passage in Moonlight o ond Every Man Anew are museum quality, 


SOmiTemorative prints of the Eeniurnd Flipgeraid which sank in Lake 


Superor in LOS with its crew af 29. The tragic toll of the November winds 


and seas has been immortalized by verse, and now, 20 vears later. on canvas 


ae ay Ley iF refi CTL eed Etery mq ay} riche 


David Conklin, award winning artist, has painted the fated ore caries 


mM Martine environments both serene and hostile. The Orginal works 


commissioned by the Sault Ste. Mane Tribe of Chippewa Indians lor the 


Hreal Lakes Shipwreck Historical Society wall be on =xhibit in the 


Stipwreck Museum at Whitefish Point just 17 miles from the 


i il ims: = = 
LL hae de bal ] 


Pizgerdid s wrecksite 
The legend lives on with each purchase of these limited edition prints, 


signed and number by David Conklin, coskjned by Canadian singer 


Sang writer, orton Lighttoot A tax-deductible portion of your purchase 
will fund the Eelnund Fitegerafd Memorial To order. call 800-224-7522 
Pont Set 34000 in US. funds plus applicable sales tax and shipping. 


= Mastercard and Visa, 
a 
a == es of 


a 
Im mage size: 17° Xx 22" (approx,) 
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Hawaii's Vanishing Species 
With the national debate raging over teauthori- 
zation of the 1973-Endangered Species Act, the 


September 1995 article on “Hawaii's Vanishing 


Species” could not have been better timed. The 
openmng foldout of our botanists dramatizes the 
slender thread by which paradise hangs in the bal- 
ance: Our botanical garden has, amee 1989, germi- 
nated 210 ofthe 421 rare and endangered species — 
mukine the garden a veritable Noah's ark tor pres- 
ervation of the Hawauan flora. Since 1990, 27 epe- 
cies thought to be extinct have been rediscovered 
and 21 new species discovered, including one genus 
new fo scence, 

Bur growing plants in gardens and test tobes is at 
best a stopeap. We mist save the habitats where 
these species grow naturally. 

WILE DARA Ate kK IETS, JR, Mrveciaieet 
Natrol Peopical Botanical Garden 
Lamesa, batman 
The Peregrine Fund and cooperating groups-have 
Initiated anageressive effort to recover endangered 
Hawatian foresr birds. We have hatched several 
native species never before hatched in captivity and 
have released two species. Construction is under 
way ona permanente facility, the Keahou Bird Con- 
sorvanion Center on the Big Island. 
Al LIFBER MAN 
CYANO! RUE ER 
The Pent Puri 
Moe, lotadin 
Your cover story was insignthul and timely, particu: 
larly the reference to the endangered wiekin bug on 
Mauna Kea. While observatories on Mauna Kea 
haveerxpanded our knowledge of the universe, chey 
have alsa inadvertently hecome the greatest threat 
tothe wékin and atleast 1] other unique insect spe: 
aes. Desirmg further expansion, the University of 
Hawa's Insntute for Astronomy recently con- 
viniced state agencies torcheve jtofan earlier prom 
ie to protect these insects as well as Hawaiian 
cultural and religious sites. 
SELSOS HO, (bar 
Siitwite Cianeruinon (airaincier 
Syerra (lub 
Heanealad, Nanri 
[am diteusted that feral pigs are being killed 
by people who call themselves conservationists. 
Nature changes all the time. Why is it thar when 
seabirds accidentally carry aceds ta offshore 
tilands, we call this natural, But when people do 


it, we call it artificial? 
eee ANTON DOLINSK’ 


forvey Cory, New [ersep 


Hawaitis yetanotherexample of how feral animals 
in @ delicate ecosystem can upset o balance that 
took thousands of years to perfect. A professor of 
mine once compared the environment to an air- 
plane and the species no the rivers holding it togeth- 
et, posing the question, “How many species can 
become extinct before that plane crashes?” 
fOE TULPES SRS 
Vadis, Califeetia 
Asa child growing up in Hilo, on the Big Island, | 
took tor granted the beaury, biclogical diversity, 
and uniqueness of the lands. Your article remind- 


ed me of how lucky | was. BEAKE RARRETT 


Piaencr, Aricoma 


Hawaii Map 


The statement “Captain James Cook was received 
axa god” is. conventional wisdom, but there no 
evidence far it, None of Cook's men beliewed this: 
according totheir journals Cook was received asan 
important chiet, Lone was a chiefly title as well as 
a god's name, The idea that Cook was a Hawaiian 
gad was a myth developed im England after hw 
death, as part of the romantic promotion given to 
his image. An anthropologist ac Princeton has scru- 
tintzed the evidence and corroborates my conclu- 
sim (Garnanath Obeyesckere, The Apotheoss of 
Laptam Cook, 1992), : 
HERE KAWAINLT RANE 
Captase Crk, Haass 


In the article “Cave Quest the death of a team 
meniber was indeed a tragedy. But the statement 
that the author was afraid he “made the wrong 
choice” by sending a diabetic into the cave ts wpset- 
ting. The wrong choice was the diaberic'’s decision 
te go without checking hiv blood glucose often and 
making sure his blood-sugar level was high enough. 
Diabetics can do everything nondiabetics can do. 
We have to be mare caretul when we parteipate in 
strenuous activities, but there should be nothing 
that prevents us from attempting them, 
hs DAWSON 
Haiethorpe. Waryplond 


Im glad there is a magazine in which | can read 
about places like Hoaurla Cave. Otherwise, since | 
lack the bravery and equiptient for exploration, 
[wouldn't know what they look like 
SHANMLIN [ SNFLE 
Ceiten, Clntariey 


Dawn of Humans 


Atthis time when evolution ts under serious attack, 
your maparme is to be commended for this excel- 
lentarticle. Asa professor of anthropology, | know 
how such features aresorely needed to enlighten the 
public. Readers worldwade, especially teachers and 
students, will benefit greatly from this compelling 
presentation of the growing fossil evidence for 
hominid evolution in central East Africa. Having 
done research at Koobt Fora, | wonder what 


National Geographic, Jantiary 1906 


Charles Darwin himself would think about the on- 
going controversy over his scientific theory and 
these remarkable discoveries that clearly support 


human evolunon. 
H, [AMES BIR 


Carts College 
fuffalo, Ale Vor 


Please thank Meave Leakey tor allowing the possi- 
bility that man's earliest ancestors could have aris- 
en somewhere orher than Africa, It has always 
bothered me that recent fossil finds ane accepted as 
proof of African genesis, because few people are 
looking anywhere else, Other locations, like Siberia 
or under the slums of Calcurta, are largely ignored 
bectuse of the difficulty of working in such places 
and the unlikelihood that any fossils would be 


e GAIY 1), JENSEN 
Lake fuckin, Tiscaa 
E| Salvador 


Your profile leaves the impression that the popula- 
nonis sharply split berween the idle nich (unflarter- 
ingly pictured gorging themselves with aleohol| 
andthe mistreated poor (pictured withoue limbs, im 
dirty clothes, and caring ae the dump). The pres- 
ence of a middle class ought to be identified and ex- 
amined. History, as well as sociueconomic theory, 
tells us that as the welfare of the middle class 
changes, so goes the rest of the country. In my trav- 
cis] met dozens of such families in El Salvador who 
both work hard ard live comfortably, These ot- 
tens, who form the foundanon of a lasting peace, 
are nowhere menthoned or pictured. 
BRUAN |. Lec) Ate 
ices frarigetcary, Er. 


Tknow some of my countrymen and countrywom- 

en will find your article insulting, but sometimes the 

trath 1s unpleasant. HERARDO LARDE 
Sam Stier, El Salvadne 


The guerrillas sound almost like saints. They also 
committed a long list of atrocities; includime plant- 
ing mines that tnauned many children and. de- 
atroved a lot of infrastructure. 
CARLOS MORVIK 
Sue Kalvaden, El Salvador 


The author gives the impression thar in the 1994 
elecnons the Salvadoran people rejected the Fats 
and embraced the Agena Party. Many observers, 
mecluding myself, concluded thar the election was 
contrived to minimize the participation of those 
who might vote for the EMtLN or other opposition 
party candidates. This included a difficult voter 
registration process, ‘lose’ registranons, discrep 
ancies between registranon lists and voter lists, 
confusing polling places, ard the intumidating 
presence of ARENA operatives at the polls. If there 
is going to be lasting peace in El Salvador, the 
intermational community must press for che inclu- 
sion of all cinzens in the political process. 
KENNETH & VAM DYKE 
Grand Rapids, Michigan 


Forum 


Readers should know that numerous citizens 
groups are working to improve the quality of Saly¥a- 
doran lite in very practical ways: One group, cesta, 
is providing new bicycles at affordable prices to 
thousands ofacedy Salvadorans. In appreciation of 
cesta’s work, the Salvadoran Poste has issued a 
stamp featuring the bicycle as a healthful, nonpal- 
luting means of transpertation, 

OHS BC LIN, Editor 

Moyele Network News 

Pirilelptna, Merry (vuert 


Giant Cuttlefish 


This article presented fascinating insights into the 
behavior and diversity of this unusual cephalopod. 
In brought back emors of et fading cuttlebones of 
varying sizes and shapes washed up on the desolate 
storm-swept beaches of the southern Mornington 
Peninsulain Victoria, Australia| havealso seen liv- 
ing specimens in aquariums, and the sight ofa huge 
cuttlefish suspended motionless inthe water—with 
its side fins undulating —is mesmerizing. 

[OHN FRITH 

Paddington, New Sopdl: Wares 

Amatralia 


Your article was like drmking a coal white wine of 
the Lubéron while listening to music ot Silyacane 
under the stars, Had | nor already been living here 
for the past 40 years, | would certamly have decided 
to come. Unhappily, behind the glamorous pictures. 
lies everyday. reality. A bridge on the Rhane at 
Salins de Giraud has been announced, The water of 
the Rhone is so polluted as to be dangerous, espe- 
cially in the Camargue. Bird tite, indeed the whole 
life of the Camargue, is menaced. 
CATHERINE ALDINGTOR 
Siee-Moreidet- Mer, France 


Your far roo short article almost made me lang for 
my cemesis, Le Mistral, and brought back cher- 
ished memoriesof blooming lavender fells, ripped 
countryside, and hercely independent people. Tam 
a proud daughter of Provence who emigrated 20 
oars ago. | am now homesick. 
FLANCODSE 8. EVERHART 
Lecrngtos, North Corodon 


[think the author was wrong to try truffles in an 
expensive restaurant. The best way to appreciate 
truffles isin an ordinary omelette, which mustn't be 
overcooked but rather brew barewse (quire nuiny). 
My late father, who was.crazy abour that dish, used 
ty say, “Sen mangeras sur lo pete dan mort—| 
would eat it over a dead man's head.” 
EDMOND VOLPI 
Luberon, Frace 


Letters for FORUM shoald be sent fo Notional Grengrapieic 
Magarine, Box 37448, Washington, D.C 20M 2-748, oF 
by far to 202-828-5260, oF du the Internet to nestor 
nitondpeograpiic.com, leclide name, address, ond davy- 
finte telephone. Letters may be edited for clartty and space. 
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Canoe Fleet Revives 
a Polynesian Tradition 


HERALDED BY bearing 
trumpenng conch shells, Easter 
islanders leet a \ reed ratt 

ov irc the istanc of Raistes. 


drums and 


near Tahir, during a rendesvous 
of Polynedian canoes last spring 
raditional oceangoins 
from Hawaii, Tahiti, New Zea- 
and the Cook | 
ered to reestablish 
that once brought priests and 
warriors from all over Pal 
to the holy stane temple of Rasa- 
ea for religious rites and diplo- 
matic » banning 
huh Meelis 
L350 When one ¢ 
low ruler —endec 
"This i part of a rejuvenation 
of Polvmesian culture,’ savs 
arch acclogist Mark 


Fddowes. wt 
the Polynewan Cenrer of Human 


r Vessels 


glands gathn- 


im alliance 


anc, 


Vhitsid 


weaions. A taba 
“mposed arcund 
hint vali tan id fel- 
last year 





Soences in Lahit. it began when 
[o76 voyage Dy Hokwie'a, a 
62?-foor double-hulled Hawaiian 

canoe, proved the accuracy ot 
ancient Pacific navigation |(GEO- 
oRaAPriHic, October 1976), Hoku 


lea att tered t rly Ls eve Tit 


Tortoise Village, a 
Sanctuary in France 


HES LONG when 
 Hermann’s tor- 
(Ones SEE MhiScest 25 SAS OF] 
the turtle world. Yer, thanks t 
fas. The lost native French lame 
rureles it hutiire 

The ranks of Herman's tor- 

had ca iridbedt as bce 

Piney ards. ancl reds churarek 
elt haborac in Proven ec, Ln 

T88 wroter and tilmmaker Ber- 
rie rvaun created Tortoise 
Village mn the meu tain 


Se-lrones. Lhe preservs 


1 i i. ht 
ONLY SLE | fe 


frilly ECL ws 


i 
a bt 
LAVE z| aig] 


PoTscs 


7 Wear of 


acquires turtles, often from pet 
owners, treats the ailing of 
injured, and releases about 500 
a Year into the wild. “One of 
CUT dims 146 to make people un- 
derstand that torteises are not 
domestic pets,  savs Devaux. 

. highway bracts prime tir 
tle habitat, so Tortoise Village 
lobbied successfully for purtle 
tuntels. lt ales convinced Mi- 
chelin to relocate a proposed 
Cire-testing (rack, a VICTOr 
Fotsled at 
comference held-at the retuege. 
AI [ id, Toe 


now roam the oountry side. 


a 1995 conservauon 


FU tl rurtles 



































One person really can make a difference. 
You helped Joe find a job. 
You helped Lisa's family get off welfare. 
More than 23,000 people went to new jobs this year 
because you believe. 

You believe in giving someone a chance to work. 
Tony hasn't missed a day at work with us in three years. 
The Johnson family now lives ina home instead of a shelter. 
We opened our 1400th retail store. 

Your shopping at our stores paid for job training. 
Konald ts off the street corner and on the assembly line. 
You prevented crimes by finding Jobs. 

You braved the weather to donate to us. 

Together, we turned 700 million pounds of clothes into wages. 
Rhonda's parents are home with her tonight after a hard day's work. 
Gerald's mom helps with homework because she learned how to read. 

One person really can make a difference. 
You did, 
Thanks for working with us. 





Goodwill Industries 
Believe in the 


power ot work 
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After a Century, 
a Burst of Blooms 


FOR 100 YEARS this century pian, 
Agave ferox, a native of dry, 
qunny hillsides in Mexico and 
Central Amenca, lived quietly in 
England atthe University of 
Oxford Botanic Garden, 

“We planted iin our swoOcL- 
ent house in 1894," cays Time 
thy Walker, head of the garden. 
It grew to six feerin diameter 
but never blotumed, ‘In the wild 
i flowers at 20 years—its equiv 
alent of puberty,” 

ln December 1994 cooling 
vents failed to open when the 
precnih-ouse temperature topped 
68°F. A cone of leaves opened, 
anordinary wood saw, the ind a .stem emerged. For two 
hunter carves out blocks of weeks it shot up, until it 
anow two to three feet long and resembled a 12-foor stalk of 








SHIRE WALLET 


Shelter From a Storm: 
instant Snow House 


ABRAHAM NLAGHL!, ati Imitk in far 
northerm Quebec, puts the final 
ruches on a feniporary snow 
hose while ona hunting tip on 
Lake Povutienituk. 

Hunters caught away from 
home, and unwilling to trust 
tenis in winter storms, still bud 
thelrers called slineaguit. [elo ts 
the Fnelish name for a more per- 
manent snow homeo longer 
used im the (Canadian north. 

An experienced hunter like 


foi to sis inches 
thick. He fits them 
bogether trom the 
STond up inte a 
anue dome six to 
ten feet in diameter 
anc caulks the 
cracks with more 
anow, nays (orale 
d*‘Entremont of the 
Science Institute of 
the Northwest Ter 
ritories: “ve slept 





dards, acoord: 
ing to Walker. In 
May thowers ap- 
peared lett), filled 
with nectar that 
“gmelled like rancicl 
burnt sugar,” 

in its native habi- 
tat hats distribute 
the plant's pollen. 
“We haven 't.any 
bars,” cave Walker, 
sc) a atalf member 


fiwuin? Waleee 


collected and trans- 
ferred pollen with a feather on 
the end of a cane to fertilize the 
plant and produce seeds. 


Niagu builds aanow house im 30 0 ansuch shelters at 

to 40) minutes with windswept, mints 40°F with caribou skons 
hard-packed snow, Wielding a above and below meand been 
machete-lkeanow kmteoreven very combortable.” 


Is This Phone Book Lovely as a Tree? 


YOURE PLANNING A TRIP, so your fingers walk through 
the phone book to “Travel Agencies” and find . . . 
“The Road Not Taken,” by poet Robert Frost. 
Welcome to what may be the world's most literate 
telephone directory: the Peconic Telbook, serving 
£6,000 homes and businesses in eastern Long Island. 
Publisher Rodney Ryan had been concerned that 
“we spend so mich time talking about the failures of 
society” and was secking positive mersages, [In the De- 
eember 1994 GeocrarHic article aboot Walt Whit- 
man, he read of Andrew Carroll's American Poetry & 
Literacy Project, which aims t) put porctry in public 
places. Me called Carroll, who selected 82 poems by 
41 poer., Ryan placed most of them randomly in the 
directory, but Emily Dickinson's “In the Garden” apt- 
ly turns ep under “Garden and Lawn Furnishings.” 
—BoOnS WEIN TRAY 
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“Grab life by the beans;”’ 
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@ EXPLORER, |ANUARY 7, 3 2.M. ET 
Come to Dinner; 
We're Having Leftovers 


AMONG YOUR HOSTS i¢-the Rip- 
pell’s eritton vulture (right), 
WhOSE Tess feeding haints 
cloak it in blood at every meal, 
Fouipped with a barbed rangue, 
the vulture can stip soft Hesh 
from bones in seconds. Practic- 
ing strength in numbers, the 
agpressive birds, weighing os 
riuich as 10 pounds each, drive 
off an uninvited golden jackal 
from the banquet (below). 

EXPLORER’s “Wings Over 
the Serengeti investigates a nat- 
ural Cleanup operon m an 
area Where most deaths are 
caused by crowght, disease, and 
initirmity. Tooth, claw, and beak 
are some of the tools thar help 
Keep Tanzania's 4,000-square- 
mile Serengeti Plain —home to 
abundant wildlite—from resxem- 
Ding @ fant praveyard and 
Waste-disposal site. 

Nidying opis adirry job, bur 
gomeone has to cho it, f Leaning 








Sata Senin Per ion: idee a -aid 
crews range from the noble 
lon—not above seizing a few 
morcs—to the lowly dung bee- 
He, perhaps the key to the entire 
terod chain, 

Creat recyclers, these dung 
heretics fo etter every ounce of 
the 4.000 tons of dung dr pred 
each day by herds of wilde- 
becsts. Male beeties form the 
manure inte balls with cheie 


IANUIARY T?%A 


CVISIO 
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Ios, competing in a sart of ball 
game to accumulate the larpest 
manure pile and attract 2 female. 

A suitably impressed female 
clunbs atop her chosen‘s ball, 
and the male rolls her away, To 
ecther they hide the ball onder- 
ground, where the female lays a 
single ape in the manure. When 
the rains come, the young 
emerges, nourished on the dung, 

Using aerial and time-lapse 
photography, “Wings” captures 
the anoumals—from flies to big 
cats, from ants to porcupines — 
that play a part in recycling 
waste inte mew life. 








BPROGRAM GUIDE 
National Geographic Specials 


NEC, See local listings 


National Geographic EXPLORER 
TBS. Sundays, 9 p.m. ET 





National Geographic Videos and 
Kids Videos (Fal! 1-800-343-6610 


Children’s Programming 
CAS. Saturdays, 12:30 p.m, ET 
A@elhy Wild Animas 
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Chinese Medicine Targets Bears 
PRISONER, OF ECONOMICS, an Asiatic black bear 
awaits surgery te implant a drainage robe in its 
pallbladderse its bile can be collected and dined. 








some 40) hears are kept here in Sichuan on one of 


Ching’s largest “bear farms.” A bear, milked for 
several months, annually produces about Hve 
pounds of dried bile, believed to alleviate liver 
misease and other maladies Exported to South 
Korea, laiwan, and japan, it sells for as mc 
$1,400 an ounce. “The Chinese claim to have 
10,000 bears on these farms,” says Chis Servheen 
ofthe Bear Specialist Group of the International 
Linton for the Conservation of Nature. He has 
long monitored the farm, which are egal, Chi 
nese Olficials sav that one live bear yields-a hun 
dred times a5 much bile as a dead one. Evensa, 
Servheen points out, many wild Asian bears, espe 
cially brown bears, are being poached solely for 
thew gallbladders, as are black bearsin North 
America. “Trade in bear parts t& still legal in ses 
eral U.S. stares,” he adds. “With wildlife parts 
entering the commercial market, protecting that 
wildlife becomes very difficult.” 
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Better Mousetrap 
Vacuums Its Victims 


GON IMWN THE TUBE may be the 
fate of some japanese rodents, a 
novel way to end their destructive 
lrves: To control rate im warehouses 
and other butting: the Thar (or- 


poration has developed a picumat- 
ic system to whisk the unwanted 
pests through a tube and then qui- 
etly, automatically freeze them, No 
muss, no hiss, no amelly corpercs, 
Installed mide a building's base- 
bowrds, the plastic tube has several 





entrance holes, When powdered 
baat entices. a rat into a hole, 1 
body heat activates a sensor that 
glams steel shutters over the holes 
Then a pow erful tan blows a plastic 
hall down the tube toward the rat: 
the forced air and the ball posh 

the rat into avatot(OF antitreeze 
tor disposal. 

[kari's avstem will cost $40,(0), 
but ttimay weil be worth itt Ac- 
cording to the company, rodents M 
are ad major cause of damage to 
electrical wires and cables throwgh- 
out Japon 
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A Winter Spectacle of Eiders 


WHERE DO SYECTACLED HIDERS spend the win- 
ter? Last February in Alaska, U.S. Fish and 
Wildlife Service biologists Greg Balogh and Bill 
Larned solved che r . Twenty: 





-two of the 
threatened sea ducks had been fitted with tiny 
Transmitters, “Weeks after mos of the batteries 
had died, a signal was detected from a lone 
female faro in the Bering Sea pack ice. 

: re the biologists tes racked the hets“s 
signal to the eiders’ winter hangout —holes in 
the ice like this one crammed with 3,600 birds, 








Gold Mine Camped on 
Yellowstone's Doorstep 


LESS THAN THREE MILES ftom 
Yellowstone National Park, a 
classic confrontation prts envi- 
ronmertalists against a com- 
pany seeking to mine gold, 
siver, and copper from Mon- 
tana ’s Henderson Mountain. 
Crown Butte Mines; Inc_, est 
mates that the mine could wield 
more than 400 million dollars in 


gold Opponents Cre 








worry abour 5,45 MnavT — Sluute band: 

million tons of i. aoe L a ue Forest Service 

acidic tailings. The ‘—fiFimecce |) Wedeenees aren 
GAT PARE | = 


company proposes 

ro store the waste LL 
In ain impoundment 

it Fisher Creek, which flows 
into Clarks Fork, a tributary 
of the Yellowstone River, An 
alternate site lies near Soda 
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iruanmged try LIS. 
Fore? Seyiew! 


Burte Creek. At either locanon, 
if the impoundment leaked or 
the earthen dam failed, acid 
and heavy metals would 
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just acme of 
155,000 they 
found, Only 
the birds* 
THoVveMeoirs: 
and body heat keep soch holes open. “When 
ene flock flew trom its pool, a cloud of steam 
rose—it was amazing,” says Balogh, 

Among many new questions: Does the eiders® 
Witter diet include kell, small crustaceans 
abundant at the surtace of the birds" hole? 
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pollute groundwater and 
Trea. 

Crown Butte presi- 
dent Joseph Baylis 
says the impoundment 
“will outlast the mean 
Tain it sits on.” But 
park superintendent 
Mike Finley counters. 
“They sav they'll treat 
the mine's Wastewater 
for 4() years. We plan 
to be around for alot 
longer. And we can 
ect a thousatid earth- 
quakes a year.” A draft 
environmental impact 
statement trom Mion 
tana and the U.S. Forest 
Service is pending. A per: 
mit could be denied based on Joss 
ef wetlands, or Congress could 
buy out the venture 
-joHS Lo Evie 


wromMiwne 
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Home Is Where the Hut Is 


“THE WEATHER THERE was so foul!" says 
FRANS.LANTING ot the remote Scothsn 
archipelago of St. Kilda, home of Britain's 
largest puttin colony. “Even though my 
assistant and I had tents, we finally bad to 
retreat te these stone-and-sed huts tor pro- 
nection from ail the wind and driving rain.” 
The centunes-old strictures, called cicits, 
were once used by local people to dry and 
stare seabirds kqlled tn summer for winter 
food supplies. Bart the last of St. Kilda’s resi- 
dents moved away from the archipelago in 

990, Now the cheits only dry and store . 

pnofographers. 
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B NEANDERTALS iM, 
a Caveman 


“4APTER FINISHING the fieldwork 
for this story, | never wanted to 
see 2 Cave again,” says author 
Rick Gore, at lett, with archae- 
ologist Jean-Michel Geneste cut- 
Hide an excavation of rock 
dwellings used by Neandertals 
ated their successors in France's 
Dordogne River Valley. “"! 
found myself im cold caves, 
muddy caves, sloppy caves, wet 
caves. | never realized how dif- 
ferent-caves could be. | climbed, 
I fell. | slithered on ov stomach 
through them. And that's not 
easy to do with a notebook im 
your hand.” 

As he traveled their paths, 
Rick pained respect for the enig- 
matic Neandertals. *“Clombing 
up fnehtening clits and slopes 
to reach some of the caves, 
then crawling through them, 

[ was amazed at whar these 
people must have gone through 
to live there. And | am equally 
amazed at what the scientists 
who study them go through to 
work there today,” 

Rick has been science editor 
Of the (:fOGRAPHIC simce 1992 
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As the expedition went on, the 
evening tent lights of March 
(below) gave way to 24-hour 
sunlight. Toward journey's end, 
drifting snow and ice ridges 
confronted the polar team (night) 
off Canada's Ellesmere Island, 


Across a 
frozen sea 
@ The polar travelers were 


awed by the powertul gounds of 
shifting ice ast heaved and 


split. It vou drop freshly trazen fingers trom the map’s North huskies ran with the polar team, 
re cubes into a plass of water, Pole toward the top ofthe page, hauling 700-pound sleds. After 
they will crack loudly, Imagine in What compass direction will the dogs were flown out in mid- 
the sound if the ice-were cient you be going? June, how did the team trans- 
feet thick—and you were walk- © Snow and tee ridges some- port its gear? Why did the dogs 
Lge Che it, times slowed the travtlers to a have to leave? 

B On the map on page $0, few mules a day, What are two B Comparing the maps on 
earth's northemmost point—the other obstacles found in cross- pages 80) and §8, why do you 
North Pole —is mot at the top Ing ata ice: think the four 1995 polar teams 
of the map. IF you walk your B For more than two months all took similar routes? 
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UGE SFOSWITE SLOWS. WITH THE SATITLE “OMFATICHES FAGCM THE ARCTIC CCEA" (fF THIS ISTUE TO REL CAPTURE THE INTEREST OF Youn 
BDESS AND STIMULATE DISCUSSION ‘WITH THEM. GEDGIIDE (3 FEATURED FOUR TIMES & TEAR 


